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DEPARTMENT OF THE AIR FORCE
AIR FORCE BASE CONVERSION AGENCY

20 August 1997

MEMORANDUM FOR TNRCC
Industrial and Hazardous Waste Division
ATTN: Mr. Mark Weegar
Park 35 Circle, Building D, MC 127
12015 N. IH-35

Austin, TX 78753

FROM: AFBCA DC Carswell

6550 White Settlement Road
Fort Worth, TX 76114-3520

Subject: Closure of Grounds Maintenance Yard (AOC 05) Site ID OT-39
Naval Air Station Joint Reserve Base, Ft. Worth (NAS JRB Ft. Worth)

This letter report supports closure of the referenced site under the Texas Natural Resources
Conservation Commission (TNRCC) Risk Reduction Standard Number 2 (RRSN 2) as promulgated
under Subpart S, Risk Reduction Standards, Sections 335.551 through 335.551 through 335.569 of
Title 30, Texas Administrative Codes. This site has been remediated to health-based standards, and
all waste, waste residue, leachate, and contaminated media decontaminated or controlled to regulated
standards and criteria such that any substantial present or future threat to human health or the
environment is eliminated or reduced to the maximum extent practicable.

The RRSN 2 regulations require characterization of the nature and extent of contamination,
evaluation of the potential for constituent migration, and calculation of proposed media cleanup
levels. The nature, extent, direction of movement, volume, and composition of contamination have
been described in previous investigative reports. These reports include: 1) Draft Letter Report
Results of Sampling at the Aerospace Museum Site, NAS JRB Fort Worth, TX dated July 1997 by
Jacobs Engineering Group, Inc., 2) Comparison of Results from the Final Site InvestigationlSite
Characterization Technical Report with the Background, 3) Final Report: Demolition and Removal
of Structures/Disposal of Transformers with PCB Oil dated June 19, 1997 by Jacobs Engineering
Group, Inc., 4) Draft Basewide Background Study Vol. I dated January 1997 by Jacobs Engineering
Group, Inc., and 5) Final Site Investigation/Site Characterization Technical Report for the Aerospace
Museum Site and Grounds Maintenance Yard at NAS JRB Fort Worth, TX dated July 1996 by Law
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Environmental, Inc. Copies or applicable portions of the these reports are provided as attachments to
document efforts undertaken by the Air Force to close this site.

Sampling performed by Law Environmental, Inc. in October 1995 indicated that all volatiles and
polynuclear aromatic hydrocarbons (PARs) did not exceed the industrial medium specific
concentrations (Ind-MSCs). All phthalates detected were at concentrations less than the MSC except
for bis(2-ethylhexyt)phthalate. However, phthalates are common laboratory as well as environmental
contaminants. Additionally, the detected exceedance was below the practical quantitation limit (PQL)
of the bis(2-ethylhexyl)phthalate. Other detections above the Ind-MSCs include chlorinated
pesticides 4,4'-DDT, 4,4"-DDE, and dieldrin and Aroclor 1254, -a polychiorinated biphenyl (PCB),
and metals including; antimony, arsenic, barium, beryllium, chromium, lead, and nickel.

Due to the high degree of variability that was observed in the background concentrations for several
metals during the October 1995 sampling, a Base-wide background study was conducted by Jacobs,
Engineering Group, Inc. in January 1997. Based on this study, an analyte was deemed to require
further evaluation if any results exceeded either the background Upper Tolerance Limit (UTL, or
IJTL95,99 as applicable), or the SoilIAir and Ingestion Standard for Industrial Use (SAT-md) MSC,
where established for that analyte. Based on this criteria, four of the 20 metal analytes were
evaluated using the following approaches:

• Qualifying the results because the analyte is an essential nutrient and probably does not present a
health risk at any concentration.

• Comparing the results to Environmental Protection Agency Risk-Based Concentrations (EPA
RB Cs).

• Subject the site data to non-parametric tests.

Preliminary application of the first two of these methods eliminated all metal analytes except arsenic
at the Grounds Maintenance Yard. The study also recommended further evaluation of Aroclor 1254,
and the other chlorinated pesticides 4,4'-DDT, 4,4"-DDE, and dieldrin.

Confirmatory sampling was conducted by Jacobs, Engineering Group, Inc. in May 1997 to confirm
analytical results and to fi.irther evaluate the pesticides and PCB exceedances during the October
1995 investigation. Arsenic, chromium, and nickel concentrations were all below the RRSN 2
criteria. For antimony the method detection limit (MDL) of 0.02 mg/L is above the MSC of 0.006
mg/L. In this case, the MDL can be used to satisfy the requirements of the RRSN 2 standard because
MDL is the lowest achievable in the laboratory as a result of the lOx sample dilution required due to
analytical interference with sodium, Lead was detected four times at concentrations ranging from
0.0186 to 0.07 19 mg/L. Three of the four detections were between the MIDL and the practical
quantitation limit (PQL). The MDL of 0.016 mg/L only slightly exceeded the RRSN 2 standard of
0.0 15 mg/L. The difference, 0.001 mg/L, may very well be within the allowable percent error of the
analytical method. Beryllium was detected in every sample at concentrations between the MDL. and
the PQL. The maximum concentration detected in the soil leachate was 0.0 166 mg/L. Beryllium was



also detected in all laboratory blank samples at concentrations ranging from 0.0005 to 0.0 162 mg/L.
Since all the beryllium detections were less than five times the blank concentrations, the
concentrations detected were likely due to laboratory contamination.

Several chlorinated pesticides were also detected in the confirmatory samples. Endrin was detected
but at a concentration less than the RIRSN 2 criteria, Aidrin and dieldrin were detected using MDLs
above the RRSN 2 criteria but these MDLs were the lowest achievable by the laboratory. No RRSN
2 criteria existed for alpha-BHC, beta-BHC, delta-BHC, and endrin aldehyde. No PCBs were
detected during this sampling.

In May 1997 Unified Services of Texas, Inc. (UST) demolished one structures and one concrete pad
located at the Grounds Maintenance Yard. Demolition activities included removing, transporting,
and disposing of the structure and concrete pad. Following the demolition and removal activities, the
site was backfilled and compacted to 95%. UST disposed of 23 transformers of varying sizes located
on a concrete pad to the northeast of the Grounds Maintenance Yard. The transformers were
segregated into two categories based on the PCB concentration of the transformer oils, Each
transformer was transported to a TNRCC approved disposal/recycling facility. All generated debris
were removed, disposed of, and the site was restored to satisfactory condition.

In order for contaminants to pose a threat to human health or the environment, a pathway must be
present for the contaminant to reach the receptor. A pathway is composed of four elements namely:
source, transport medium, point of receptor contact, and exposure route. Without all the four
elements, pathways are incomplete and should be eliminated for further consideration. The ultimate
end use of the site is heavy industrial manufacturing that will continue to restrict access to the site. In
the case of surface soil, any chemicals at concentrations above the MSCs are controlled at the site by
these restrictions. The sources of the contaminants observed are believed to be the previously
observed asphalt, railroad ties, and debris that are no longer present at the site based on the visual
site inspection conducted in December 17-18, 1996.

Ground water and subsurface soil have not been identified as media of concern at the site. Ground-
water reniediation is currently in place down gradient of the AMS to remediate trichioroethene
contaminants from Air Force Plant 4 in the ground water at the upper most aquifer.

Considering the above discussion, no further action is recommended for the Aerospace Museum Site
(AOC 08). If you have need of further information in this matter, please contact me at (817) 731-
8284 or Mr. Charles Rice at (210) 536-6452.

Mr. OlenR. Long, G -13
Installation ManagementOfficer



ENCLOSURE 1:

STATE OF TEXAS

Tarrant County Industrial Solid Waste
Certification of Rernediation

KNOW ALL MEN BY THESE PRESENTS THAT:

Pursuant to the rules of the Texas Natural Resource Conservation Commission pertaining to Industrial Solid Waste Management, this document is hereby filed in the
Deed Records of Tarrant County, Texas in compliance with the recordation requirements of said rules:

Naval Air Station Joint Reserve Base, Ft. Worth, (NAS JRB Ft. Worth) formally Carswell Air Force Base has performed a remediation of the land described herein. A copy
of the Solid Waste Registration 651)04, including a description of the facility, Is attached hereto and is made part of this filing. A list of the known waste constituents,
including knowsi concentrations (it., soil and ground water, if applicable), which have been left in place is attached hereto and is made part of this filing. Further information
concerning this matter may be found by an examination of Air Force records or in the Solid Waste Registration 65004 files, which are available for inspection upon request at
the central office of the Texas Natural Resource Conservation Commission in Austin, Texas. -

The Texas Natural Resource Conservation Commission derives its authority to review the remediation of this tract of land from the Texas Solid Waste Disposal Act
§361002, Texas Health and Safely Code. Chapter 361, which enables the Texas Natural Resource Conservation Commission to promulgate closure and remediation
standards to safeguard the heath, welfare and physical property of the people of the State and to protect the environment by controlling the management of solid waste. In
addition pursuant to the Texas Water Code §5.012 and §5013, Texas Water Code. Annotated, Chapter 5 the Texas Natural Resource Conservation Commission is given
primary responsibility for implementing the laws of the State of Texas relating to water and shall adopt any rules necessary to carry out its powers and duties under the Texas
Water Code. In accordance with this authority, the Texas Natural Resource Conservation Comrnissiort requires certain persons to provide certification andior recordation in
the real property records to notify the public of the conditions of the land and/or the occurrence of remediation. This deed certification is not a representation or warranty by
the Texas Natural Resource Conservation Commission of the suitability of this land for any purpose, nor does it constitute any guarantee by the Texas Natu1 Resource
Conservation Commission that the remedistion standards specified in this certification have been met by NAS JRB Ft Worth.

li

Being a 2.27 acres tract, more or less, out of the .1. FARMER SURVEY A-514 TARRANT COUNTY TEXAS:

COMMENCING AT TIlE SOUTH WEST CORNER OF THE JOINT RESERVE BASE CA.RSWELL FIELD.
SAID COMMENCING POINT BEING A CORPS OF ENGINEER'S
MONUMENT BRASS DISYC IN CONCRETE AND MARKED 106.

THENCE NORTH 7213.55'
THENCE EAST 7663.10' TO THE POINT OF BEGINNING.

BEGINNING AT THE SOUTH WEST CORNER OF THE GROUND MAINTENANCE YARD AT
THE JOINT RESERVE BASE AT CARSWELL FIELD.

THENCE: N0126'33"W A DISTANCE OP 85.00' TO A. POINT.
THENCE: N87'37'14"E A DISTANCE OF 109.00' TO A POINT.
ThENCE: N02'49'45"E A DISTANCE OF 301.40' TO A POINT.
THENCE: S89'28'0S"E A DISTANCE OF 224.97' TO A POINT.
THENCE: S00l2'lS"E A DISTANCE OF 377.94' TO A POINT.

THENCE: SSWI6'12"W A DISTANCE OF 348.11' THE POINT OF BEGINNING
AND CONTAINING 2.27 ACRES OR 99,039 SQ. FEET MORE OR LESS

For Standard 2 cleanups: Contaminants deposited hereon have been remediated to meet non-residential (i.e., industrial) soil criteria, in accordance with a plan designed to
meet the Texas Natural Resource Conservation Commission's requirements in 30 Texas Administrative Code §335.555), which mandates that the remedy be designed to
eliminate substantial present and future risk such that no postclosure care or engizseei'usg or institutional control measures are required to protect human health and the
environment. Future land use is considered suitable for (non-residential (i.e., industrial)) purposes in acordancs with risk reduction standards applicable at the time of this
filing. Future land use is intended to be non-residential.

For both Standard 2 cleanups where the remedy is based upon non-residential soil criteria: The current or future owner must undertake actions as necessary to protect human
health or the environment in accordance with the rules of the Texas Natural Resource Conservation Commission.

Page 1 of 2
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The owner of the site is NAS JRI3 F Worth, and it.t address is 301st Fighter Wing, 1654 Lyona drive Fort Worth, Texaa 76127-6200. where more specific
information maybe obtained from the Inatallation Management Officer.

EXECUTED this the 7o day f 5 19J,
NAS JRB Ft. Worth

STATE OF TEXAS Mr. Olen R
Installation Manat Officer

TARRANT CONTY

BEFORE ME. on this the 3 0 of the tofsai 19_ pemonally appeared Mr. Olen R, Ing, rllation Management
d facility whose name is subscribed to the foregoing instrument, and he acknowledged to mcOfficer of NAS J1.B Ft. Worth, known to me to be the person

that he executed the same for the purposes and in the capacity therein expressed.

GIVEN UNDER MY HAND AND SEAL OF OFFICE, this the EfL.ofthe -z?-
My Commission Expires

Page 2 of 2



.10T

GROUND YARD DESCRIPTION

PROPERTY DESCRIPTION

BENG A 227 ACRE TRACT OF LAND IN THE J.FARMER SURVEY

A—514 TARRANT COUNTY TEXAS

COMMENCING AT THE SOUTH WEST CORNER OF THE JOINT RESERVE

BASE CARSWELL FIELD.

SAID COMMENCING POINT BEINC A CORPS OF ENGINEERS MONUMENT

BRASS DISK IN CONCRETE AND MARKED 106.

THENCE NORTH 721355

THENCE EAST 7663.10 TO THE POINT OF BEGINNING.

BEGINNING AT THE SOUTH WEST CORNER OF GROUND MAINTENCE

YARD AT THE JOINT RESERVE BASE AT CARSWELL FIELD.

THENCE N012633'W A DISTANCE OF 85.00 TO A POINT.

THENCE N8737'j4'E A DISTANCE OF 109.00 TO A POINT.

THENCE N0249'45'E A DISTANCE OF 301.40 TO A POINT.

THENCE S8928O8E A DISTANCE OF 224.97 TO A POINT.

THENCE SOO1218"E A DISTANCE OF 377.94 TO A POINT.

THENCE S88;612"W A DISTANCE OF 348.11 TO THE POINT

OF BEGINNING AND CONTAINING 2.27 ACRES OR 99.039 SO.FEET

MORE OR LESS.

4
DUNAWAY ASSOCIATES, Inc.

NGINEERS — PLAN4ERS — SURVEYORS
1501 IiERRI)LAC CIRCLE. SUITE 100

FORT WORTH, TEX.S 75107
P11(617)335—1121 UETRO(817)429—2135

F((B17)335—747
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THENCE N87'3714"E A DISTANCE OF 109.00 TO A POINT.
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THENCE S88'16'12"W A DISTANCE OF 34811' 10 THE POINT

OF BEGINNING AND CONTAINING 2.27 ACRES OR 99,039 SO.FEET

MORE OR LESS.
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AN EXHIBIT SHOWING
A

2.27 ACRE TRACT
,JOINT RESERVE BASE AT CARSWELL FIELD4

DUNAWAY ASSOCIATES, Inc.
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FORT WORTH, TEXAS 76107
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PROPERTY DESCRIPTION

BEING A 2.27 ACRE TRACT OF LAND IN THE J.FARMER SURVEY

A—514 TARRANT COUNTY TEXAS

COMMENCING AT THE SOUTH WEST CORNER OF THE JOINT RESERVE

BASE CARSWELL FIELD.

SAID COMMENCING POINT BEING A CORPS OF ENGINEER'S MONUMENT

BRASS DISK IN CONCRETE AND MARKED 106.

THENCE NORTH 7213.55

THENCE EAST 7663.10 TO THE POINT OF BEGINNING.

BEGINNING AT THE SOUTH WEST CORNER OF GROUND MAINTENCE

YARD AT THE JOINT RESERVE BASE AT CARSWELL FIELD,
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DRAFT LETTER REPORT

RESULTS OF SAMPLITG AT THE

GROUNDS MAThTENANCE YARD

NAVAL Am STATION, FORT WORTH JRB

FORT WORTII, TExAs

July 1997

Jacobs Engineering Group, Inc.
600 Seventeenth Street, Suite 1100N

Denver, Colorado 80202
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GROUNDS MAINTENANCE YARD

Soil and Sediment Sampling

Thirty-two soil and sediment samples were collected at the Grounds Maintenance Yard
from May 18 to May 20, 1997, in order to confirm the analytical results from soil samples
collected in October of 1995 (Figure 1). Additionally, six field duplicate and three
equipment blank samples were collected. Samples were analyzed by EMAX Laboratories,
Inc. for arsenic, beiyllium, chromium, and lead by method SW6O1OA; antimony by method
SW7041; nickel by method SW7520; and pesticides and PCBs by method SW8081. All
samples were first prepared using the synthetic precipitate leaching procedure (SPLP)
method SW1312. The number of samples analyzed for each method is as follows
(samples were often analyzed by a combination of methods):

Analyses Number of
Samples

Antimony, arsenic,
beryllium,
chromium, lead,
and nickel

17

PCBs 12
Pesticides 14

The results were compared to either the Medium Specific Risk Reduction Standard
Number 2 (RRS2), or the Environmental Protection Agency (EPA) Maximum
Contaminant Level (MCL) for each analyte.

Data Evaluation

Arsenic, chromium, nickel, and antimony were not detected in any of the samples
(Table 1). The method detection limit (MDL) for arsenic, chromium, and nickel were all
below the applicable RRS2 standard. For antimony, the MDL of 0.02 mg/L is above the
RRS2 concentration of 0.006 mgfL. The MDL was the lowest achievable by the
laboratory. Because of interference problems with sodium, the leachate was diluted 10 to
1 raising the MDL from 0.002 to 0.02 mgfL.

Beryllium was detected in every sample at concentrations between the MDL and the
practical quantitation limit (PQL). All of the beryllium results received a "B" qualifier,
indicating the detected concentrations were less than 5 times the lab blank concentrations.
This qualifier indicates that the beryllium is likely due to laboratory contamination and is
not present in soil or sediment at these concentrations. Beryllium was detected in all
seven lab blank samples at concentrations ranging from 0.0005 to 0.0162 mgfL, while the
highest concentration in a soil sample was 0.0 166 mg/L.

ICARSWELL\O5G479OO\ENThCH\USEUM\GMYSYDOC
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Lead was detected four times at concentrations ranging from 0.0186 to 0.0719 mg/L.
Thi-ec of the four detections were between the MDL and the PQL. The MDL of 0,016
mgfL only slightly exceeded the RRS2 standard of 0.015 mg/L

Endrin (0.0714 ig/L) was detected at a concentration between the MDL and the PQL.
The detected concentration is below the RRS2 concentration. No other pesticides or
PCBs were detected.

For Aidrin and Dieldrin, the MDL was above the RRS2 concentration, however this MDL
was the lowest achievable by the laboratory. No RRS2 or EPA MCL concentration
existed for alpha-BHC, beta-BHC, delta-BHC, and endrin aldehyde.

-S
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TABLE I

16

Summary of Results from Soil Sampling at the Grounds Maintenance Yard

SAMPLE ID
SAMPLE
INTERVAL UNITS ANALYTE VALUE PARVQ MDL PQL LABQ ,JEGQ

RRS2 or
MCL
Standard

Result
Exceeds
Standard?

MDL
Exceeds
Standard?

GMY-001 0-0.75 MGIL Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-001B 0.75- 1.5 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-002 0-2 MGIL Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-003 0-0 MGIL Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No
GMY-004 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-005 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-006 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-012 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-O12FD 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-013 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-017 0-2 MG7L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-018 0.5-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-O1BFD 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-019 0-2 MG/L Arsenic 0.0000 ND 0.0490 0,1000 U 0.05 No No

GMY-020 0-2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-031 0-0.2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-O31FD 0-0.2 MG/L Arsenic 0.0000 ND 0.0490 0.1000 U 0.05 No No

GMY-001B 0.75-1.5 MG/L Beryllium 0.0108 TR 0.0030 0.0300 F B 0.004 Yes No

GMY-001 0- 0.75 MG/L Beryllium 0.0107 TR 0.0030 0.0300 F B 0.004 Yes No

GMY-002 0-2 MG/L Beryllium 0.0113 TR 0.0030 0.0300 F B 0.004 Yes No
GMY-003 0-0 MG/L Beryllium 0.0113 TR 0.0030 0.0300 F B 0.004 Yes No

GMY-004 0-2 MG/L Beryllium 0.0115 TR 0.0030 0.0300 F B 0.004 Yes No
GMY-005 0-2 MG/L Beryllium 0.0139 TR 0.0030 0,0300 F B 0.004 Yes No

GMY-006 0-2 MG/L Beryllium 0.0108 TR 0.0030 0.0300 F B 0.004 Yes No

GMY-012 0-2 MG/L Beryllium 0.0149 TR 0,0030 0.0300 F B 0.004 Yes No

GMY-O12FD 0-2 MG/L Beryllium' 0.0090 TR 0.0030 0.0300 F B 0.004 Yes No

GMY-013 0-2 MG/L Beryllium 0.01 58 TR 0.0030 0.0300 F B 0.004 es No

GMY-017 0-2 MG/L Beryllium 0.0166 TR 0.0030 0.0300 F B 0.004 Yes No

GMY-01 8 0.5-2 MG/L Beryllium 0.0126 TR 0.0030 0.0300 F B 0.004 Yes No

GMY-O18FD 0-2 MG/L Beryllium 0.0106 TR 0.0030 0.0300 F B 0.004 Yes No

GMY-019 0-2 MG/L Beryllium 0.0053 TR 0.0030 0.0300 F 8 0.004 Yes No

GMY-020 0-2 MG/L Beryllium 0.0068 TR 0.0030 0,0300 F B 0.004 Yes No

GMY-031 0- 0.2 MG/L Beryllium 0.0055 TR 0.0030 0.0300 F B 0.004 Yes No

GMY-O31FD 0-0.2 MG/L Beryllium 0.0049 TR 0.0030 0.0300 F B 0.004 Yes No

GMY-001 0- 0.75 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

GMY-OOIB 0.75-1.5 MG/L Chromium 0.0000 ND 0,0890 0.2000 U 0,1 No No

GMY-002 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

GMY-003 0-0 MG/L Chromium 0.0000 ND — 0,0890 0.2000 U - 0.1 No No

GMY-004 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

GMY-005 0-2 MG/L Chromium 0.0000 ND 0890 0.2000 U 0.1 No No

GMY-006 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

GMY-012 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

GMY-OI2FD 0-2 MGI'L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

GMY-013 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

GMY-017 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

GMY-018 0.5-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

GMY-O18FD 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

GMY-019 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

GMY-020 0-2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

GMY-031 0-0.2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

GMY-031FD 0-0.2 MG/L Chromium 0.0000 ND 0.0890 0.2000 U 0.1 No No

GMY-OO1B 0.75-1.5 MG/L Lead 0.0719 0.0160 0.0500 0.015 Yes Yes

GMY-001 0-0,75 MG/L Lead 0.0000 ND 0.0160 0.0500 U -' 0.015 No Yes

GMY-002 0-2 MG/L Lead 0.0238 TR 0.0160 0.0500 F 0.015 Yes Yes

GMY-003 0-0 MG/L Lead 0.0186 TR 0.0160 0.0500 F 0.015 Yes Yes
GMY-004 0-2 MG/L Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes
GMY-005 0-2 MG/L Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes

GMY-006 0-2 MG/L Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes

GMY-012 0-2 MG/L Lead 0.0230 TR 0.0160 0.0500 F 0.015 Yes Yes
GMY-OI2FD 0-2 MG/L Lead 0.0000 ND 0,0160 0.0500 U 0.015 No Yes
GMY-013 0-2 MG/L Lead 0.0000 ND 0,0160 0.0500 U 0.015 No Yes
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Summary of Results from Soil Sampling at the Grounds Maintenance Yard
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SAMPLE ID
SAMPLE
INTERVAL UNITS ANALYTE VALUE PARVQ MDL PQL LABQ JEGQ

RRS2 or
MCL
Standard

Result
Exâeeds
Standard?

MDL
Exceeds
Standard?

GMY-017 0-2 MG/L Lead 0.0000 ND 0.0160 0.0500 U - 0.015 No Yes
GMY-018 0.5-2 MG/L Lead 0.0000 ND 0.0160 0.0500 U —

0.015 No Yes
GMY-O18FD 0-2 MG/L Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes
GMY-019 0-2 MG/L Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes
GMY-020 0-2 MG/L Lead 0.0000 ND 0.0160 0.0500 U 0.015 No -- Yes
GMY-031 0-0.2 MG/L Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes
GMY-031FD 0-0.2 MG/L Lead 0.0000 ND 0.0160 0.0500 U 0.015 No Yes

GMY-001 0- 0.75 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
GMY-OO1B 0.75-1.5 MGIL Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
GMY-002 0-2 MGfL Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
GMY-003 0-0 MGI'L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
GMY-004 0-2 MGIL Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
GMY-005 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
GMY-006 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
GMY-012 0-2 MGIL Antimony 0.0000 ND 0.0200 0.0500 U 0006 No Yes
GMY-O12FD 0-2 MGIL Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No

—-
Yes-—

GMY-013 0-2 MG/L Antimony -- - 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
GMY-017 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
GMY-018 0.5-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U - 0.006 No Yes
GMY-O18FD 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
GMY-019 0-2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
GMY-020 0- 2 MGIL Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No — Yes
GMY-031 0-0.2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes
GMY-O31FD 0-0.2 MG/L Antimony 0.0000 ND 0.0200 0.0500 U 0.006 No Yes

GMY-001 0-0.75 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No
GMY-OO1B 0.75-1.5 MG/L Nickel 0.0000 ND 0.0200 01000 U 0.1 No No
GMY-002 0-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No
GMY-003 0-0 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No
GMY-004 0-2 MGIL Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No
GMY-005 0-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No — No
GMY-006 0-2 MG/L

-- -
Nickel 0.0000 ND 0.0200 0,1000 U 0.1 No No

GMY-012 0-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No
GMY-012F0 0-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No
GMY-013 0-2 MQ/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No
(3MY-017 0-2 MG/L Nickel 0.0000 NO 0.0200 0.1000 U 0.1 No No
GMY-018 0.5-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

GMY-O18FD 0-2 MG/L Nickel 0,0000 ND 0.0200 0.1000 U 0.1 No No

GMY-019 0-2 MG/L Nickel 0.0000 NO 0.0200 0.1000 U 0.1 No No
GMY-020 0-2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No
GMY-031 0-0.2 MG/L. Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No
GMY-031FD 0-0.2 MG/L Nickel 0.0000 ND 0.0200 0.1000 U 0.1 No No

GMY-007 0-2 UG/L Aldrin 0.0000 ND 0.0160 0.2000 U 0.00501 No Yes
GMY-008 0-2 UG/L Aldrin 0.0000 ND 0.0160 0.2000 U

-
0.00501 No Yes

GMY-009 0-2 UG/L Aldrin 0.0000 ND 0.0160 0.2000 U 0.00501 No Yes
GMY-010 0-2 UG/L AIdrin 0.0000 ND 0.0160 0.2000 U 0.00501 No.. Yes
GMY-01 1 0.33 -2 UG/L Aldrin 0.0000 MD 0.0160 0.2000 U 0.00501 No -- Yes
GMY-012 0-2 UG/L AIdrin 0.0000 ND 0.0160 0.2000 U 0.00501 No Yes

GMY-O12FD 0-2 UG/L Aldrin 0.0000 ND 0.0160 0.2000 U 0.00501 No Yes
GMY-013 0-2 UG/L AIdrin 0.0000 ND 0.0160 0.2000 U 0.00501 No Yes
GMY-014 0-2 UG/L Aldrin 0.0000 ND 0.0160 0.2000 U 0.00501 No Yes
GMY-OI4FD 0-2 UG/L Aldrin 0.0000 MD 0.0160 0.2000 U 0.00501 No Yes

GMY-015 0-2 UG/L Aldrin 0.0000 ND 0.0160 0.2000 U 0.00501 No Yes

GMY-O15FD 0-2 UG/L Aldrin 0.0000 ND 0.0130 0.2000 U 0.00501 No' Yes

GMY-016 0-2 UG/L Aldnn 0.0000 ND 0.0160 0.2000 U 0.00501 No Yes

GMY-017 0-2 UG/L Aldrin 0.0000 ND 0.0160 0.2000 U 0.00501 No Yes

GMY-007 0-2 UG/L alptia-BHC 0.0000 ND 0.0380 0.1000 U MS No No
-

GMY-008 0-2 UG/L alpha-BHC 0.0000 ND 0.0380 0.1000 U NS No No
GMY-009 0-2 UG/L alpba-BHC 0.0000 ND 0.0380 0.1000 U NS No No
GMY-010 0-2 UG/L alpha-BHC 0.0000 ND 0.0380 0.1000 U MS No No
GMY-011 0.33-2 UG/L alpba-BHC 0.0000 ND 0.0380 0.1000 U NS No No

as

as

—

as

as
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TABLE 1
Summary of Results from Soil Sampling at the Grounds Maintenance Yard

SAMPLE ID
SAMPLE
INTERVAL UNITS ANALYTE VALUE PARVQ MDL

.

PQL LABQ JEGQ

RRS2 or
MCL
Standard

Result
Exceeds
Standard?

MDL
Exceeds
Standard?

GMY-012 0-2 UG/L alpha-BHC 0.0000 ND 0.0380 0.1000 U NS No No
GMY-012F0 0-2 UG/L alpha-BHC 0.0000 ND 0.0380 0.1000 U

--
NS

-
No No

GMY-013 0-2 UG/L alpha-BHC 0.0000 ND 0.0380 0.1000 U NS No No
GMY-014 0-2 UG/L alpha-BHC 0.0000 ND 0.0380 0.1000 U NS No No
GMY-OI4FD 0-2 UG/L alpha-BHC 0.0000 ND 0.0380 0.1000 U NS No No
GMY-015 0-2 UGIL alpha-BHC 0.0000 ND 0.0380 0.1000 U NS No No
GMY-015FD 0-2 UGIL alpha-BHC 0.0000 ND 0.0380 0.1000 U NS No No
GMY-016 0-2 UG/L alpha-BHC 0.0000 ND 0.0380 0.1000 U NS No No
GMY-017 0-2 UG/L alpha-BHC 0.0000 ND 0.0380 0.1000 U NS No No

GMY-007 0-2 UG/L beta-BHC 0.0000 ND 0.0210 01000 U NS No No
GMY-008 0-2 UG/L. beta-BHC 0.0000 ND 0.0210 0.1000 U NS No No
GMY-009 0-2 UGIL. beta-BHC 0.0000 ND 0.0210 0.1000 U NS No No
GMY-010 0-2 UG/L beta-BHC 0.0000 ND 0.0210 0.1000 U NS No No
GMY-011 0.33-2 UG/L beta-BE-IC 0.0000 ND 0.0210 0.1000 U NS No No
GMY-012 0-2 UG/L beta-BHC 0.0000 ND 0.0210 0.1000 U NS No No
GMY-OI2FD 0-2 UG/L beta-BE-iC 0.0000 ND 0.0210 0.1000 U NS No No
GMY-013 0-2 UG/L beta-BHC 0.0000 ND 0.0210 0.1000 U NS No No
GMY-014 0-2 UGIL beta-BE-IC 0.0000 ND 0,0210 0.1000 U NS
GMY-O14FD 0-2 UGIL beta-BHC 0.0000 ND 0.0210 0.1000 U NS No No
GMY-015 0-2 UGIL beta-BHC 0.0000 ND 0.0210 0,1000 U NS No No
GMY-O15FD 0-2 UG/L beta-BHC 0.0000 ND 0.0210 0.1000 U NS No No
GMY-016 0-2 UG/L beta-BHC 0.0000 ND 0.0210 0.1000 U NS No No
GMY-017 0-2 UGIL beta-BHC 0.0000 ND 0.0210 0.1000 U NS No No

GMY-007 0-2 UG/L delta-BHC
-.

0.0000 ND 0.0070 0.1000 U NS No
GMY-008 0-2 UG/L detta-BHC 0.0000 ND 0.0070 0.1000 U NS No No
GMY-009 0-2 UG/L deha-BHC 0.0000 ND 0.0070 0.1000 U NS No No
GMY-010 0-2 UG/L delta-BHC 0.0000 ND 0.0070 0.1000 U NS No No
GMY-011 0.33-2 UG/L delta-BHC 0.0000 ND 0.0070 0.1000 U NS No No
GMY-012 0-2 UG/L delta-BHC 0.0000 ND 0.0070 0.1000 U NS No No
GMY-O12FD 0-2 UG/L deita-BHC 0.0000 ND 0.0070 0.1000 U NS No No
GMY-013 0-2 UG/L delta-BHC 0.0000 ND 0.0070 0.1000 U NS No No
GMV-014 0-2 UG/L delta-BHC 0.0000 ND 0.0070 0.1000 U NS No No
GMY-014F0 0-2 UG/L delta-BHC 0.0000 ND 0.0070 0.1000 U NS No No
GMY-015 0-2 UG/L deita-BHC 0.0000 ND - 0.0070 0.1000 U NS No No
GMY-O15FD 0-2 UG/L deita-BHC 0.0000 ND 0.0070 0.1000 U NS No No
GMY-016 0-2 UG/L delta-BE-IC 0.0000 ND 0.0070 0.1000 U NS No No
GMY-017 0-2 UG/L delta-BE-iC 0.0000 ND 0.0070 01000 U NS No No

GMY-007 0:2 UG/L gamma-BHC (Lindane) 0000 ND 0.0330 0.1000 U 2 No No
GMY-008 0-2 UG/L gamma-BHC (Lindane) 0.0000 ND 0.0330 0.1000 U 2 No No
GMY-009 0-2 UG/L gamma-BHC (Lindane) 0.0000 ND 0.0330 0.1000 U 2 No No
GMY-010 0-2 UG/L gamma-BHC (Undane) 0,0000 ND 0.0330 0.1000 U 2 No No
GMY-01 1 0.33-2 UG/L gamma-BHC (Lindane) 0.0000 ND 0.0330 0.1000 U 2 No No
GMY-012 0-2 UG/L gamma-BHC(Lindane) 0.0000 ND 0.0330 0.1000 U 2 No No
GMV-01 2FD 0-2 UG/L gamma-BHC (Undane) 0.0000 ND 0.0330 0.1000 U 2 No No
GMY-013 0-2 UG/L gamma-BHC (Lindane) 0.0000 ND 0.0330 0.1000 U 2 No No
GMY-014 0-2 UG/L garnma-BHC(Lindane) 0.0000 ND 0.0330 0.1000 U 2 No No
GMY-01 4FD 0-2 UG/L gamma-BHC (Lindane) 0.0000 ND 0.0330 0.1000 U 2 No No
GMY-015 0-2 UG/L gamma-BE-IC (Undane) 0.0000 ND 0.0330 0.1000 U 2 No No
GMY-O15FD 0-2 UG/L gamma-BHC(Lindane) 0.0000 ND 0.0330 0.1000 U 2 No No
GMY-016 0-2 UG/L gamma-BE-IC (Lindane) 0.0000 ND 0.0330 0.1000 U 2 No No
GMY-017 0-2 UG/L gamma-BHC(Lindane) 0.0000 ND 0.0330 0.1000 U 2 No No

GMY-007 0-2 UGI'L alpha-Chiordane 0.0000 ND 0.0080 0.1000 U 2 No No
GMY-008 0-2 UGIL alpha-Chiordane 0.0000 ND 0.0080 0.1000 U 2 No No
GMY-009 0-2 UGt'L alpha-Chiordarie 0.0000 ND 0.0080 0.1000 U 2 No No
GMY-010 0-2 UG/L alpha-Chiordane 0.0000 ND 0.0080 01000 U 2 No No
GMY-011 0.33-2 UG/L aipha-Chlordane 0.0000 ND 0.0080 0.1000 U 2 No No
GMY-012 0-2 UG/L alpha-Chiordane 0.0000 ND 0.0080 0.1000 U 2 No No
GMY-O12FD 0-2 UG/L aipha-Chiordane 0.0000 ND 0.0080 0.1000 U 2 No No
GMY-013 0-2 UG/L alpha-Chiordane 0.0000 ND 0.0080 0.1000 U 2 No No
GMY-014 0-2 UG/L aipha-Chiordane 0.0000 ND 0.0080 0.1000 U 2 No No
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Summary of Results from Soil Sampling at the Grounds Maintenance Yard

SAMPLE ID
SAMPLE
INTERVAL UNITS ANALYTE VALUE PARVQ MDL PQL LABQ JEOQ

RRS2 or
MCL
Standard

Result
Exceeds
Standard?

MDL
Exceeds
Standard?

GMY-OI4FD
GMY-015

0-2
0-2

UG/L
UG/L

aipha-Chlordane
aipha-Chlordane

00000
0.0000

ND
ND

00080
0.0080

0.1000
0.1000

U
U

2- 2 No
No

No
No

GMY-O15FD 0-2 UG/L alpha-Chiordane 0.0000 ND 0.0080 0.1000 U 2 No No
GMY-016 0-2 UG/L alpha-Chiordane 0.0000 ND 0.0080 0.1000 U 2 No No
GMY-017 0-2 UG/L aipha-Chlordane 0.0000 ND 0.0080 0.1000 U 2 No No

GMY-007 0-2 UGIL garnma-Chlordane 0.0000 ND 0.0050 0.1000 U 2 No No
GMY-008 0-2 UGIL gamma-Chlordane 0.0000 ND 0.0050 0.1000 U 2 No No
GMY-009 0-2 UG/L gamma-Chlordane 0.0090 ND 0.0040 0.1000 U 2 No No
GMY-O10 0-2 UG/L gamma-Chlordane 0.0000 ND 000-40 0.1000 U 2 No No
GMY-011 0.33-2 UG/L gamma-Chiordane 0.0000 ND 0.0050 0.1000 U 2 No No
GMY-012 0-2 UG/L gamma-Chiordane 00000 ND 0.0050 0.1000 U 2 No No
GMY-O12FD 0-2 UGIL gamma-Chlordane 0,0000 ND 0.0050 0.1000 U 2 No No
GMY-013 0-2 UG/L gamma-Chiordane 0.0000 ND 0.0050 0.1000 U 2 No No
GMY-014 0-2 UG/L gamma-Chiordane 0.0000 ND 0.0050 0.1000 U 2 No No
GMY-OI4FD 0-2 UG/L gammaLChiardane 0.0000 ND 0.0050 0.1000 U 2 No No
GMY-015 0-2 UG/L gamma-Chiordane 0.0000 ND 0.0050 0.1000 U 2 No No
GMY-OI5FD 0-2 UG/L gamma-Chiordane 0.0000 ND 0.0050 0.1000 U 2 No No
GMY-016 0-2 UG/L gamma-Chlordane 0.0000

-
ND 0.0050 0.1000 U 2 No No

GMY-017 0-2 UG/L gamma-Chlordane 0.0000 ND 0.0050 0.1000 U 2 No No

GMV-007 0-2 UG/L 4,4-DDD 0.0000 ND 0.0220 0.2000 U 0.355 No No

GMY-008 0-2 UG/L 44-ODD 0.0000 ND 0.0220 0.2000 U 0.355 No No

GMY-009 0-2 UGIL 4,4-ODD 0.0000 ND 0.0220 0.2000 U 0.355 No No

GMY-010 0-2 UG/L 4,4-ODD 0.0000 ND 0.0220 0.2000 U 0.355 No No

GMY-01 1 0.33-2 UG/L 4,4'-DDb 0.0000 ND 0.0220 0.2000 U 0.355 No No

GMY-012 0-2 UG/L 4,4'-DDD 0.0000 ND 0.0220 0.2000 U 0.355 No No
GMY-012FD 0-2 UG/L 4,4'-DDD

--
0.0000 ND 0.0220 0.2000 U 0.355 No No

GMY-013 0-2 UG/L 4.4-DDD 0.0000 ND 0.0220 0.2000 U 0.355 No No
GMY-014 0-2 UG/L 4,4-DDD 0.0000 ND 0.0220 0.2000 U 0.355 No No
GMY-O14FD 0-2 UG/L 4,4-ODD - 0.0000 ND 0.0220 0.2000 U 0.355 No No
GMY-015 0-2 UG/L 4,4-DDD 0.0000 ND 0.0220 0.2000 U 0.355 No J

No

No

f NoGMY-OI5FD 0-2 UG/L 4,4-DDD 0.0000 ND 0.0220 0.2000 U 0.355
GMY-016 0-2 UG/L 4,4'-DDD 0.0000 ND 0.0220 0.2000 U 0.355 No No
GMY-017 0-2 UG/L 4,4-ODD 0.0000 ND 0.0220 0.2000 U 0.355 No No

GMY-007 0-2 UG/L 4,4-DDE 0.0000 ND 0.0100 0.2000 U
- 0.25 — No No

GMY-008 0-2 UG/L 4,4'-DDE 0.0000 ND 0.0100 0.2000 U 0.25 No No

GMY-009 0-2 UG/L 4,4-DDE 0.0000 ND 0,0100 0.2000 U 0.25 No No
GMY-010 0-2 UG/L 4,4-DDE 0.0000 ND 0.0100 0.2000 U 0.25 No No
GMY-011 0.33-2 UG/L 4.4-DDE 0.0000 ND 0.0100 0.2000 U 0.25 No No
GMY-012 0-2 UG/L 4,4-DDE 0.0000 NO 0.0100 0.2000 U 0.25 No No
GMY-O12FD 0-2 UG/L 4,4'-DDE 0.0000 ND 0.0100 0.2000 U 0.25 No No

GMY-013 0-2 UG/L 4,4-DDE 0.0000 ND 0.0100 0.2000 U 0.25 No No
GMY-014 0-2 UG/L 4,4-DDE 0.0000 NO 0.0100 0.2000 U 0.25 No No
GMY-OI4FD 0-2 UG/L 4,4-DDE 0.0000 NO 0.0100 0.2000 U 0.25 No No
GMY-01 5 0-2 UG/L 4,4-DDE 0.0000 NO 0.0100 0.2000 U 0.25 No No

GMY-01 5FD 0-2 UG/L 4,4-DDE 0.0000 ND - 0.0100 0.2000 U 0.25 No No
GMY-01 6 0-2 UG/L 4,4-DDE 0.0000 ND 0.0100 0.2000 U 0.25 No No

GMY-017 0-2 UG/L 4,4-DDE 0.0000 ND 0.0100 0.2000 U 0,25 No No

GMV-007 0-2 UG/L 4,4'-DDT 0,0000 ND 0.01 50 0,2000 U 0.25 — No No
GMY-008 0-2 UG/L 4,4'-DDT 0.0000 ND 0.0150 0.2000 U 0.25 No No
GMY-009 0-2 UG/L 4,4'-DDT 0.0000 ND 0.0150 0.2000 U 0.25 No No

GMY-01 0 0-2 UG/L 4,4-DOT 0.0000 ND 0.0150 0.2000 U 0.25 No No
GMY-01 1 0.33-2 UG/L 4,4-DOT 0.0000 ND 0.0150 0.2000 U 0.25 No No
GMY-01 2 0-2 UG/L 4,4'-DDT 0.0000 ND 0.0150 0.2000 U 0.25 No No
GMY-O12FD 0-2 UG/L 4,4'-DDT 0.0000 ND 0.0150 0.2000 U 0.25 No No
GMY-01 3 0-2 UG/L 4,4-DOT 0.0000 ND 0.0150 0.2000 U 0.25 No No
GMY-014 0-2 UGIL 4,4-DOT 0.0000 ND 0.0150 0.2000 U 0.25 No No
GMY-014FD 0-2 UG'L 4,4'-DOT 0.0000 NO 0.0150 0.2000 U 0.25 No No
GMY-015
GMY-01 5FD

0-2
0-2

UG,'L
UGIL

4,4'-DDT
4,4'-DDT

00000
0.0000

NO
NO

0.0150
0.0150

Cr2000
0.2000

U
U

0.25
0.25

No
No

No
No

GMY-016 0-2 UGI'L 4,4'-DDT 0.0000 NO 0.0150 0.2000 U 0.25 No No

—

—

—

—

a
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SAMPLE ID
SAMPLE
INTERVAL UNITS ANALYTE VALUE PARVQ MDL PQL LABQ JEGQ

RRS2 or
MCL
Standard

Result
Exáeeds
Standard?

MDL
Exceeds
Standard?

GMY-017 0-2 UG/L 44'-DDT 0.0000 ND 0.0150 0.2000 U 0.25 No No

GMY-007 0-2 UGIL Dieldrin 0.0000 ND 0.0240 0.2000 U 0.00532 No Yes
GMY-008 0-2 UG/L Dieldrin 0.0000 ND 0.0240 0.2000 U 0.00532 No Yes
GMY-009 0- 2_ UG/L Dieldrin 0.0000 ND 0.0240 0.2000 U 0.00532 No Yes
GMY-010 0-2 UG/L DeIdrin 0.0000 ND 0.0240 0.2000 U 0.00532 No Yes
GMY-01'l 0.33-2 UG/L Dieldrin 0.0000 ND 0.0240 0.2000 U 0.00532 No Yes
GMY-012 0-2 UG/L DieIdrin 0.0000 ND 0.0240 0.2000 U 0.00532 No Yes
GMY-O12FD 0-2 UG/L Dieldrin 0.0000 ND 0.0240 0.2000 U 0.00532 No Yes
GMY-013 0-2 UGIL Dieldrin 0.0000 ND 0,0240 0.2000 U 0.00532 No Yes
GMY-014 0-2 UGIL. bleidrin - 0.0000 ND 0.0240 0.2000 U 0.00532 No Yes

GMY-O14FD 0-2 UGIL. DieIdrin 0.0000 ND 0.0240 0.2000 U 0.00532 No Yes

GMY-015 0-2 UG/L Dieldrin 0.0000 ND 0.0240 0.2000 U 0.00532 No Yes
GMY-O15FD 0-2 UG/L DieIdrin 0.0000 ND 0.0240 0.2000 U 0.00532 No Yes

GMY-016 0-2 UG/L OleIdrin 0.0000 ND 0.0240 0.2000 U 0.00532 No Yes
GMY-017 0-2 UG/L Dieldrin 0.0000 ND 0.0240 0.2000 U 0.00532 No Yes

GMY-007 0-2 UG/L EndosulfanA
0-2 UG/L EndosultanA

0.0000 ND 0.0140 0.1000 U 1.83 -. No No

GMY-008 0.0000 ND 0.0140 0.1000 U 1.83 No No
GMY-009 0-2 UG/L EndosulfanA 0.0000 ND 00140 0.1000 U 1.83 No No
GMY-010 0-2 UG/L Endosulfan A 0.0000 ND 0.0140 0.1000 U - 1.53 No No
GMY-011 0.33-2 UG/L EndosulfanA 0.0000 ND 0.0140 0.1000 U 1.83 No No
GMY-012 0-2 UG/L EndosulfanA 0.0000 ND 0.0140 0.1000 U 1.83 No No
GMY-OI2FD 0-2 UG/L EndosulfanA 0.0000 ND 0.0140 0.1000 U 1.83 No No

GMY-013 0-2 UG/L EndosulfanA 0.0000 ND 0.0140 0.1000 U 1.83 No No
GMY-014 0-2 UG/L EndosulfanA 0.0000 ND 0.0140 0.1000 U 1.63 No No
GMY-O14FD 0-2 UG/L EndosulfanA 0.0000 ND 0.0140 0.1000 U 1.83 No No

GMY-015 0-2 UGIL EndosulfanA 0.0000 ND 0.0140 0.1000 U 1.83 No No
GMY-O15FD 0-2 UG/L EndosulfanA 0.0000 ND 0.0140 0,1000 U 1.83 No No

GMY-016 0-2 UG/L EndosulfanA 0.0000 ND 0,0140 0.1000 U 1.83 No No
GMY-017 0-2 UG/L EndosulfanA 0.0000 ND 0.0140 0.1000 U 1.63 No No

GMY-007 0-2 UG/L Endosulfan B 0.0000 ND 0.0080 0.2000 U 1.53 No No
GMY-008 0-2 UGIL Endosulfan B 0.0000 ND 0.0080 0.2000 U 1.63 No No

GMY-009 0-2 UG/L Endosufan B 0.0000 ND 0.0080 0.2000 U 1.53 No No
GMY-010 0-2 UG/L EndosulfanB 0.0000 ND 0.0080 0.2000 U 1.83 No No

GMY-01 1 0.33-2 UGIL Endosulfan B 0.0000 ND 0.0080 0.2000 U 1.83 No No
GMY-012 0-2 UGIL EndosulfanB 0.0000 ND 0.0080 0.2000 U 1.63 No No
GMY-O12FD 0-2 UGIL Endosulfan B 0,0000 ND 0.0080 0.2000 U 1.53 No _No
GMY-013 0-2 UGIL EndosulfanB 0.0000 ND 0.0080 0.2000 U 1.83 No No
GMY-014 0-2 UGIL EndosulfanB 0.0000 ND 0.0080 0.2000 U 1.83 No No
GMY-OI4FD 0-2 UG/L EndosulfanB 0.0000 ND 0.0080 0.2000 U 1.83 No No
GMY-015 0-2 UGIL EndosulfanB 0,0000 ND 0.0080 0.2000 U 1.83 No No

GMY-015FD 0-2 UGIL EndosulfanB 0.0000 ND 0.0080 0.2000 U 1.83 No No

GMY-016 0-2 UGIL EndosulfanB 0.0000 ND 0.0080 0.2000 U 1.83 No -- No
NoGMY-017 0-2 UGIL Endosulfan B 0.0000 ND 0.0080 0,2000 U 1.83 No

GMY-007 0-2 -- UGIL Endosulfan S 0.0000 ND 0.0730 0.2000 U 1.83 No No

GMY-008 0-2 UG/L Endosulfan S 0.0000 ND 0.0730 0.2000 U 1.83 No No

GMY-009 0-2 UG/L Endosulfan S 0.0000 ND
- - 0.0730 0.2000 U 1.83 No No

GMY-010 0- 2 UG/L Endosulfan S 0.0000 ND - 0.0730 0.2000 U 1.83 — No No

GMY-011 0.33-2 UGIL EndosullanS 0.0000 ND 0.0730 0.2000 U 1.83 No No

GMY-012 0-2 UG/L EndosulfanS 0.0000 ND 0.0730 0.2000 U 1.83 No No

GMY-OI2FD 0-2 UGIL EndosulfanS 0.0000 ND 0.0730 0.2000 U 1.83 No No

GMY-013 0-2 UG/L EndosulfanS 0.0000 ND 0.0730 0.2000 U 1.83 No -- No

GMY-014 0-2 UG/L EndosulfanS 0.0000 ND 0.0730 0.2000 U 1.83 No No

GMY-O14FD 0-2 UG/L EndosutfanS 0.0000 ND 0.0730 0.2000 U 1.83 No No

GMY-015 0-2 UGIL EndosulfanS 0.0000 ND 0.0730 0.2000 U 1.83 No No

GMY-015FD 0-2 UGIL EndosulfanS 0.0000 ND 0.0730 0.2000 U 1.83 No No

GMY-016 0-2 UGIL EndosulfanS 0.0000 ND 0.0730 0.2000 U 1.53 No No

GMY-017 0-2 UGIL EndosulfanS 0.0000 ND 0.0730 0.2000 U 1.83 No No

GMY-007 0-2 UGIL Endrin 0.0000 ND 0.0250 0.2000 U 2 No No
GMY-008 0-2 UGIL Endrin 0.0000 ND 0.0250 0.2000 U 2 No No



TABLE I
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Summary of Results from Soil Sampling at the Grounds MaIntenance Yard

SAMPLE ID
SAMPLE
INTERVAL UNITS ANALYTE VALUE PARVQ MDL

.

PQL LABQ JEGQ

RRS2 or
MCL
Standard

Result
Exceeds
Standard?

MDL
Exceeds
Standard?

GMY-009 0-2 UG/L Endrin 00000 ND 0.0250 0.2000 U 2 No No

GMY-01 0 0-2 UG/L Endrin 0.0000 ND 0.0250 0.2000 U 2 No No
GMY-01 1 0.33 -2 UG/L Endrin 0.0000 ND 0.0250 0.2000 U 2 No No
GMY-01 2 0-2 UG/L Endrin 0.0000 ND 0.0250 0.2000 U 2 No No
GMY-O12FD 0-2 UG/L Endrin 0.0000 ND 0.0250 0.2000 U 2 No No
GMY-013 0-2 UGIL Endriri 0.0000 ND 0.0250 0.2000 U 2 No No
GMY-014 0-2 UG/L Endrin 0.0000 ND 0.0250 0.2000 U 2 No No
GMY-O14FD 0-2 UG/L Endrin 0.0000 ND 0.0250 0.2000 U 2 No No
GMY-015 0-2 UG/L Endrin 0.0000 ND 0.0250 0.2000 U 2 No No
GMY-O15FD 0-2 UG/L Endrin 0.0000 ND 0.0250 0.2000 U 2 No No
GMY-016 0-2 UG/L Endrin 0.0000 ND 0.0250 0.2000 U 2 No No
GMY-017 0-2 UGIL Endrin - 0.0714 TR 0.0250 0.2000 F 2 No No

GMY-007 0-2 UG1L EndrinAldehyde 0.0000 ND 0.0120 0.2000 U NS No No
GMY-008 0-2 UGfL EndrinAldehyde 0.0000 ND 0.0120 0.2000 U NS No No
GMY-009 0-2 UGIL EndrinAldehyde 0.0000 ND 0.0120 0.2000 U - NS No No
GMY-010 0-2 UG/L EndrinAldehyde 0.0000 ND 0.0120 0.2000 U NS No No
GMY-011 0.33-2 UGIL EndrinAldehyde 0.0000 ND 0.0120 0.2000 U - NS No No
GMY-012 0-2 UG/L EndrinAldehyde 0.0000 ND 0.0120 0.2000 U NS No No
GMY-O12FD 0-2 UG/L EndrinAldehyde 0.0000 ND 0.0120 0.2000 U NS No No
GMY-013 0-2 UG/L EndrinAldehe 0.0000 ND 0.0120 0.2000 U NS No No
GMY-014 0-2 UG/L EndrinAldehyde 0.0000 ND 0.0120 0.2000 U NS No No
GMY-O14FD 0-2 UG/L EndrinAldehyde 0.0000 ND 0.0120 0.2000 U NS No No
GMY-015 0-2 UG/L EndrinAidehyde 0.0000 ND 0.0120 0.2000 U NS No No
GMY-OI5FD 0-2 UG/L EndrinAldehyde —- 0.0000 NP. 0.0120 0.2000 U NS No No
GMY-016 0-2 UG/L Endrin Aldehyde 0.0000 ND 0.0120 0.2000 U NS No No
GMY-017 0-2 UGIL Endrin Aldehyde 0.0000 ND 0.0120 0.2000 U NS No No

GMY-007 0-2 UGIL HeptachiorEpoxide 0.0000 ND 0.0060 0.1000 U 0.2 No No
GMY-008 0-2 UGIL HeptachiorEpoxide 0.0000 ND 0.0060 0.1000 U 0.2 No No
GMY-009 0-2 UGIL HeptachiorEpoxide 0.0000 ND 0.0060 0.1000 U 0.2 No No
GMY-010 0-2 UGIL HeptachiorEpoxide 0.0000 ND 0.0060 0.1000 U 0.2 No No
GMY-01 1 0.33 -2 UG/L Heptachior Epoxide 0.0000 ND 0.0060 0.1000 U 0.2 No No
GMY-012 0-2 UGIL HeptachiorEpoxide 0.0000 ND 0.0060 0.1000 U 0.2 No No
GMY-O12FD 0-2 UG/L HeptachiorEpoxide 0.0000 ND 0.0060 0.1000 U 0.2 No No
GMY-013 0-2 UG/L HeptachiorEpoxide 0.0000 ND 0.0060 0.1000 U 0.2 No No
GMY-014 0-2 UGIL HeptachiorEpoxide 0.0000 ND 0.0060 0.1000 U — 0.2 No No
GMY-O14FD 0-2 UGIL HeptachiorEpoxide 0.0000 ND 0.0060 0.1000 U 0.2 No No
GMY-015 0-2

-
UGIL HeptachiorEpoxide 0.0000 ND 0.0060 0.1000 U 0,2 No No

GMY-O15FD 0-2 UG/L HeptachlorEpoxide 0.0000 ND 0.0060 0.1000 U 0.2 No No
GMY-016 0-2 UG/L Heptachlor Epoxide 0.0000 ND 0.0060 0.1000 U 0.2 No No
GMY-017 0-2 UGIL HeptachlorEpoxide 0.0000 ND 0.0060 0.1000 U 0.2 No No

GMY-007 0-2 UGIL Heptachlor 0.0000 ND 0.0320 0.1000 U 0.4 No No
GMY-008 0-2 UG/L Heptachlor 0.0000 ND 0.0320 0.1000 U 0.4 No No
GMY-009 0-2— UGIL Heptachlor 0.0000 ND 0.0320 0.1000 U 0.4 No No
GMY-010 0-2 UGIL Heptachlor 0.0000 ND 0.0320 0.1000 U 0,4 No No
GMY-011 0.33-2 UGIL Heptachlor 0.0000 ND 0.0320 0.1000 U 0.4 No No
GMY-012 0-2 UG/L Heptachlor 0.0000 ND

-
0.0320 0.1000 U 0.4 No No

GMY-O12FD 0-2 UG/L Heptachlor 0.0000 ND 0.0320 0.1000 U 0.4 No No
GMY-013 0-2 UG/L Heptachlor 0.0000 ND 0.0320 0.1000 U 0.4 No No
GMY-014 0-2— UG/L Heptachior 0.0000 ND 0.0320 0.1000 U 0.4 No No
GMY-OI4FD 0-2— UG/L Heptachlor 0.0000 ND 0.0320 0.1000 U 0.4 No No
GMY-015 0-2 UG/L Heptachlor 0.0000 ND 0.0320 0.1000 U 0.4 No No
GMY-OI5FD 0-2 UGIL -

Heptachlor 0.0000 ND 0.0320 0.1000 U 0.4 No No
GMY-016 0-2 UG/L Heptachlor 0.0000 ND 0.0320 0.1000 U 0.4 No No
GMY-017 0-2 UGIL Heptachlor 0.0000 ND 0.0320 0.1000 U 0.4 No No

GMY-007 0-2 UGIL Methoxychlor 0.0000 Nb 0.0960 0,8000 U 40 No No
GMY-008 0-2 UGIL Methoxychlor 0.0000 ND 0.0960 0.8000 U 40 No No
GMY-009 0-2 UGIL Methoxychlor 0.0000 ND 0.0960 0.8000 U -- 40 No No
GMY-010 0-2 UGIL Methoxychlor 0.0000 ND 0.0960 0.8000 U 40 No No
GMY-01 1 0.33-2 UGIL Methoxychlor 0.0000 ND 0.0960 0.8000 U 40 No No
GMY-012 0-2 UG/L Mettioxychlor 0.0000 ND 0.0960 0.8000 U 40 No No

—

—

Page 6 or 8



-4 TABLE I
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SAMPLE ID
SAMPLE
INTERVAL UNITS ANALYTE VALUE PARVQ MDL PQL LABQ JEGQ

RRS2 or
MCL
Standard

Resu't
Exceeds
Standard?

MOL
Exceeds
Standard?

NoGMY-OI2FD 0-2 UG/L Methoxychlor 0.0000 ND 00960 0.8000 U 40 No
GMY-013 0-2 UG/L Methoxychlor 0.0000 ND 0.0960 0.8000 U 40 No No
GMY-014 0-2 UG/L MethoxycNor 0.0000 ND 0.0960 0.8000 U 40 No No
GMY-OI4FD 0-2 UG/L Mett'ioxychlor 0.0000 ND 0.0960 0.8000 U 40 No No
GMY-015 0-2 UG/L Metboxychlor 0.0000 ND 0.0960 0.8000 U 40 No No
GMY-O15FD 0-2 - UGIL Metboxychlor 0.0000 ND 0.0960 0.8000 U 40 No No
GMY-016 0-2 UGIL Metboxychlor 0.0000 ND 0.0960 0.8000 U 40 No No
GMY-017 0-2 UGIL Metboxychlor 0.0000 ND 0.0960 0.8000 U 40 No No

GMY-021 0-2 UG/L PCB-1016 0.0000 ND 0.2200 1.0000 U 5 No No
GMY-022 0-2 UGIL PCB-1016 0.0000 ND - 0.2200 1.0000 U 5 No No
GMY-023 0-2 UG/L PCB-1016 0.0000 ND 0.2200 1.0000 U 5 No No
GMY-024 0-2 UGIL PCB-1016 0.0000 ND 0.2200 1.0000 U 5 No No
GMY-025 0-0.2 UGIL P06-1016 0.0000 ND 0.2200 1.0000 U 5 No No
GMY-026 0-0.2 UGIL PCB-1016 0.0000 ND 0.2200 1.0000 U 5 No No
GMY-026F0 0-0.2 UG/L PC6-1016 0.0000 ND 0.2200 1.0000 U 5 No No
GMY-027 0-0.2 UG/L PCB-1016 0.0000 ND 0.2200 1.0000 U 5 No No
GMY-028 0-0.2 UGIL PCB-1016 0.0000 ND 0.2200 1.0000 U 5 No No
GMY-029 0-0.2 UG/L PCB-1016 0.0000 ND 0.2200 1.0000 U 5 No No
GMY-030 0-0.2 UGIL PCB-1016 0,0000 ND 0.2200 1.0000 U 5 No No
GMY-031 0-0.2 UG/L PCB-1016 0.0000 ND 0.2200 1.0000 U 5 No No

GMY-021 0:2 UG/L PCB-1221 0.0000 ND 0.2100 1.0000 U 5 No No
GMY-022 0-2 UG/L PCB-1221 0.0000 ND 0.2100 1.0000 U 5 No No
GMY-023 0-2 UG/L PCB-1221 0.0000 ND 0.2100 10000 U 5 No No
GMY-024 0-2 UG/L PCB-1221 0.0000 ND - 0.2100 1.0000 U 5 No No
GMY-025 0-0.2 UG/L PCB-1221 0.0000 ND 0.2100 1.0000 U 5 No No
GMY-026 0-0.2 UG/L P08-1221 0.0000 ND 0.2100 1.0000 U 5 No No
GMY-026FD 0-0.2 UGIL PCB-1221 0.0000 ND 0.2100 1.0000 U 5 No No
GMY-027 0-0.2 UGIL PCB-1221 0.0000 ND 0.2100 1.0000 U 5 No No
GMY-028 0-0.2 UGIL PCB-1221 0.0000 ND 0.2100 1.0000 U 5 No No
GMY-029 0-0.2 UG/L PCB-1221 0.0000 ND 0.2100 1.0000 U S No No
GMY-030 0-0.2 UGIL PCB-1221 0.0000 ND 0.2100 1.0000 U 5 No No
GMY-031 0-0.2 UG/L PCB-1221 0.0000 ND 0.2100 1.0000 U 5 No No

GMY-021 0-2 UG/L PCB-1232 0.0000 ND 0.2400 1.0000 U 5 No No
GMY-022 0-2 UG/L PCB-1232 0.0000 ND 0.2400 1.0000 U 5 No No

NoGMY-023 0-2 UG/L PCB-1232 0.0000 ND 0.2400 1.0000 U 5 No
GMY-024 0-2 UG/L PCB-1232 0.0000 ND 0.2400 1,0000 U 5 No No
GMY-025 0-0.2 UG/L PCB-1232 0.0000 ND 0,2400 1.0000 U 5 No No
GMY-026 0-0.2 UG/L PCB-1232 0.0000 ND 0.2400 1.0000 U 5 No No
GMY-026FD 0-0.2 UG/L PCB-1232 0.0000 ND 0.2400 1.0000 U 5 No No
GMY-027 0-0.2 UG/L PC8-1232 0.0000 ND 0.2400 1.0000 U 5 No No
GMY-028 0-0.2 UGIL PCB-1232 0.0000 ND 0.2400 1.0000 U 5 No No
GMY-029 0-0.2 UG/L PCB-1232 0.0000 ND 0.2400 1.0000 U 5 No No
GMY-030 0-0.2 UG/L PCB-1232 0.0000 ND 0.2400 1.0000 U 5 No No
GMY-031 0-0.2 UG/L PCB-1232 0.0000 ND 0.2400 1.0000 U 5 No No

GMY-021 0-2 UG/L PCB-1242 0.0000 ND 0.1800 1.0000 U 5 No No
GMY-022 0-2 UG/L. P06-1242 0.0000 ND 0,1800 1.0000 U 5 No No
GMY-023 0-2 UG/L PCB-1242 0.0000 ND 0.1800 1.0000 U 5 No No
GMY-024 0-2 UGh.. P06-1242 0.0000 ND 0.1800 1.0000 U 5 No No
GMY-025 0-0.2 UG/L. PCB-1242 0.0000 ND 0.1800 1.0000 U 5 No No
GMY-026 0.0.2 UG/L. PCB-1242 0.0000 ND 0,1800 1.0000 U 5 No No
GMY-026FD 0-0.2 UG/L PCB-1242 0.0000 ND 01800 1.0000 U 5 No No
GMY-027 0-0.2 UG/L PCB-1242 0.0000 ND 0.1800 1.0000 U 5 No No
GMY-028 0-0.2 UG/L P06-1242 0.0000 ND 0,1800 1.0000 U 5 No No
GMY-029 0-0.2 UG/L PCB-1242 0.0000 ND 0.1800 1.0000 U 5 No No
GMY-030 0-0.2 UG/L P06-1242 0.0000 ND 01800 1.0000 U 5 No No
GMY-031 0-0.2 UG/L PCB-1242 0.0000 ND 0.1800 1.0000 U 5 No No

GMY-021 0-2 UG/L PCB-1248 0.0000 ND 0.3300 1.0000 U 5 No No
GMY-022 0-2 UG/L PCB-1248 0.0000 ND 0.3300 1.0000 U 5 No No
GMY-023 0-2 UG/L PCB-1248 0.0000 ND 0.3300 1,0000 U 5 No No

—

Page 7 of 8



-

TABLE I

2. ;

Summary of Results from Soil Sampling at the Grounds Maintenance Yard

Detected at concentration less than 5 times the lab blank concentration
Detected above the method detected limit (MDL) but below the Practical Quantitation Limit (POL).
Qualifier assigned by Jacobs Engineering data review program
Laboratory qualifier
Milligrams per liter
Not detected
no RRS2 or EPA MCL standard exists
Medium Specific Concentration (MSC) br Groundwater based on Risk Reduction Standards Number 2.

TR = Detected above the method detected limit (MDL) but below the Practical Quantitation Limit (PQL).
U = Not detected

UG/L = Micro9rams per liter

Page 8 olS
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SAMPLE ID
SAMPLE
INTERVAL UNITS ANALYTE VALUE PARVQ MDL PQL LABQ

RRS2 or
MCL

JEGQ Standard

Result
Exceeds
Standard?

MDL
Exceeds
Standard?

GMY-024 0-2 UGIL PCB-1248 0.0000 ND 0.3300 1.0000 U 5 No No
GMY-025 0-0.2 UG/L PCB-1248 0.0000 ND 0.3300 1.0000 U 5 No No
GMY-026 0-0.2 UG/L PCB-1248 0.0000 ND 0.3300 1.0000 U 5 No No
GMY-026FD 0-0.2 UG/L PCB-1248 0.0000 ND 0.3300 1.0000 U 5 — No No
GMY-027 0-0.2 UG/L PCB-1248 0.0000 ND 0.3300 1.0000 U 5 No No
GMY-028 0-0.2 UGIL PCB-1248 0.0000 ND 0.3300 1.0000 U 5 No No
GMY-029 0-0.2 UG/L PCB-1248 0.0000 ND 0.3300 1.0000 U 5 No No
GMY-030 0-0.2 UGIL PCB-1248 0.0000 ND 0.3300 1.0000 U 5 No No
GMY-031 0-0.2 UG/L PCB-1248 0.0000 ND 0.3300 1.0000 U 5 No No

GMY-021 O..2 UG/L PCB-1254 0.0000 ND 0.1800 1.0000 U 5 No No
GMY-022 0-2 UG/L PCB-1254 0.0000 ND 0.1800 1.0000 U 5 No No
GMY-023 0-2 UG/L PCB-1254 0.0000 ND 0.1800 1.0000 U 5 No No
GMV-024 0-2 UG/L PCB-1254 0.0000 ND 0.1800 1.0000 U 5 No No
GMY-025 0-0.2 UG/L PCB-1254 0.0000 ND 0.1500 1.0000 U 5 No No
GMY-026 0-0.2 UGIL PCB-1254 0.0000 ND 0.1500 1.0000 U

0.0000 ND 01500 1.0000 U
5 No No

GMY-026FD 0-0.2 UG/L PCB-1254 5 No No
GMY-027 0-0.2 UG/L PCB-1254 0.0000 ND 0.1500 1.0000 U 5 No No
GMY-028 0-0.2 UG/L PCB-1254 0.0000 ND 0.1800 1.0000 U 5 No No
GMY-029 0-0.2 UG/L PCB-1254 0.0000 ND 0.1800 1.0000 U 5 No No

GMY-030 0-0.2 UGIL PCB-1254 0.0000 ND 0.1800 1.0000 U 5 No No

GMY-031 0-0.2 UGIL PCB-1254 0.0000 ND 0.1800 1.0000 U 5 No No

GMY-021 O..2 UG/L PCB-1260
-

0.0000 ND 0.1200 1.0000 U 5 No No
GMY-022 0-2 UG/L PCB-1 260 0.0000 ND 0.1200 1.0000 U 5 No No
GMY-023 0-2 UG/L PCB-1260 0.0000 ND 0.1200 1.0000 U 5 No No

GMY-024 0-2 UG/L PCB-1260 0.0000 ND 0.1200 1.0000 U 5 No No

GMY-025 0-0.2 UG/L PCB-1260 0.0000 ND 0.1200 1.0000 U 5 No No
GMY-026 0-0.2 UG/L PCB-1260 0.0000 ND 0.1200 1.0000 U 5 No No

GMY-026FD 0-0.2 UG/L PCB-1260 0.0000 ND — 0.1200 1.0000 U 5 No No

GMY-027 0-0.2 UG/L PCB-1260 0.0000 ND 0.1200 1.0000 U - 5 No No
GMY-028
GMY-029

0-0.2
0-0.2

UG/L
UG/L

PCB-1260
PCB-1260

- 0.0000
0.0000

ND
ND

0.1200
0.1200

1.0000
1.0000

U
U

5
5

No
No

No
No

GMV-030 0-0.2 UG/L PCB-1260 0.0000 ND 0.1200 1.0000 U 5 No No
GMY-031 0-0.2 UG/L PCB-1260 0.0000 ND 0.1200 1.0000 U 5 No No

GMY-007 0-2 UG/L Toxaphene 0.0000 ND 0.3490 1.0000 U 3 No No
GMY-008 0-2 UG/L Toxaphene 0.0000 ND 0.3490 1.0000 U 3 No No
GMY-009 0-2 UG/L Toxaphene 0.0000 ND 0.3490 1.0000 U 3 No No
GMY-010 0-2 UG/L Toxaphene 0.0000 ND 0.3490 1.0000 U 3 No No
GMY-01 1 0.33-2 UGI'L Toxapliene 0.0000 ND 0.3490 1.0000 U 3 No No
GMY-012 0-2 UGI'L Toxaphene 0.0000 ND 0.3490 1.0000 U 3 No No
GMY-012FD 0-2 UGi'L Toxaphene 0.0000 ND 0.3490 1.0000 U 3 No No
GMY-013 0-2 UG'L Toxaphene 0.0000 ND 0.3490 1.0000 U 3 No No
GMY-014 0-2 UG/L Toxaphene 0.0000 ND 0.3490 1.0000 U 3 No No
GMY-O14FD 0-2 UGL Toxaphene 0.0000 ND 0.3490 1.0000 U 3 No No
GMY-015 0-2 UG/L Toxaphene 0.0000 ND 0.3490 1.0000 U 3 No No
GMY-OI5FD 0-2 UG,'L Toxaphene 0.0000 ND 0.3490 1.0000 U 3 No No
GMY-016 0-2 UG/L Toxaphene 0.0000 ND 0.3490 1.0000 U 3 No No
GMY-017 0-2 UG/L Toxaphene 0.0000 ND 0.3490 1.0000 U 3 No No

NOTES:—
B=

JEGQ =
LABQ =
MG/L =

ND =
NS =

RRS2=
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LAORATOR1ES, INC.
630 Maple Ave.
Torrance. CA 90503

Telephone: (310) 6)8-8889 ECEiVEL
Fox: 310) 618-0818

JUN 2 1997Date: 06-21-1997
EMAX Batch No.: 97E103 it)iivo

Attn: Lynn Schuetter

Jacobs Engineering Group
600 17th, Street, Ste. 1100N
Denver CO 80202

Subject: Laboratory Report
Project: Carswell AFB / 05G47900

Enclosed is the Laboratory report for samples received on
05/22/97. The data reported include

Sample ID Control # Cal Date Matrix Analysis

CR-A162101 E103-01 05/18/97 Soil SPLP Pesticides
SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162102 E103-02 05/18/97 Soil SPLP Pesticides
CR-A162103 E103-03 05/19/97 Soil SPLP Pesticides
CR-A162104 E103-04 05/19/97 Soil SPLP Pesticides
CR-A162105 E103-05 05/19/97 Soil SPLP Pesticides

SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162106 E103-06 05/19/97 Soil SPLP Metals
SPLP Nickel

— SPLP Antimony
CR-A162107 E103-07 05/18/97 Soil SPLP Pesticides
CR-A162108 E103-08 05/18/97 Water Metals

Nickel
Antimony

CR-A162109 E103-09 05/18/97 Water EPA 608 (Pesticides)



Sample ID Control # Col Date Matrix Analysis
CR-A162201 E103-10 05/16/97 Soil SPLP Metals

SPLP Nickel
SPLP Antimony

CR-A162202 E103-ll 05/16/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162203 E103-12 05/16/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162204 E103-13 05/16/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162205 E103-14 05/16/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162206 E103-15 05/16/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162207 E103-16 05/16/97 Water Metals
Nickel
Antimony

CR-A16230l E103-l7 05/14/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162302 E103-18 05/14/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162303 E103-19 05/14/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162304 E103-20 05/16/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162305 El03-21 05/16/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162306 E103-22 05/17/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162401 E103-23 05/15/97 Soil SPLP Metals
SPLP Nickel

j .'i
LABOR4TORIES, INC., 630 Maple Ave., Torrarce. CA 90503 TEL: C3l0 618-8889 FAX: (310 68-088
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Sample ID Control # Col Date Matrix Analysis

SPLP Antimony
CR-A162402 E103-24 05/17/97 Soil SPLP Metals

SPLP Nickel
SPLP Antimony

CR—A162403 E103-25 05/16/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162404 E103-26 05/16/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-Al62405 E103-27 05/15/97 Soil SPLP Antimony
SPLP Nickel
SPLP Metals

CR-A162406 E103-28 05/16/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162407 E103-29 05/17/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR—A16250]. E103—30 05/16/97 Soil SPLP Metals
SPLP Nickel'
SPLP Antimony

CR-A162502 E103-3J. 05/16/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel— CR-A162503 E103-32 05/15/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162504 E103-33 05/17/97 Soil SPLP Metals— SPLP Nickel
SPLP Antimony

CR-A162505 E103—34 05/15/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162506 E103-35 05/17/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162507 E103-36 05/15/97 Water Metals
Nickel
Antimony

CR-A162601 E103-37 05/17/97 Soil SPLP Metals

' I
I r\#\ LABORATORIES, 1NC, 630 Mcpe Ave., Torrance, CA 90503 TEL: (310) 618-8869 FAX: (310) 618-0818
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Sample ID Control # Col Date Matrix Analysis

SPLP Nickel
SPLP Antimony

CR-A162602 EJ.03-38 05/17/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162603 E].03-39 05/17/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162604 E103-40 05/17/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162605 E103-41 05/17/97 Water Nickel
Antimony
Metals

CR-A162701 E103—42 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162702 E103-43 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162703 E103-44 05/18/97 Soil SPLP Metals
SPLP Nickel —
SPLP Antimony

CR-Al62704 E103-45 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-Al62705 E103-46 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162706 El03-47 05/18/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162707 E103-48 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR—A162708 E103-49 05/20/97 Water Metals
Nickel
Antimony

CR-A162709 E103-50 05/20/97 Water EPA 608 (PCBs)
CR-A162801 E103-51 05/18/97 Soil SPLP Pesticides
CR-A162802 E103-52 05/18/97 Soil SPLP Pesticides

li.l LABORATORIES, INC.. 630 MopIe A'e, lorronce, CA 90503 TEL: [310) 618-8889 FAX: (31 0[ 618-0818
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Sample ID Control # Col Date Matrix Analysis
CR-A162803 E103-53 05/18/97 Soil SPLP Pesticides
CR-A162804 E103-54 05/18/97 Soil SPLP Pesticides
CR-A162805 E103-55 05/18/97 Soil SPLP Pesticides
CR-A162806 E103-56 05/18/97 Soil SPLP Pesticides

SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162807 E103-57 05/18/97 Soil SPLP Pesticides— SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162808 E103-58 05/19/97 Soil SPLP Pesticides— CR-A162809 E103-59 05/19/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162901 El03-60 05/19/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A162902 E103-61 05/19/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A162903 E103-62 05/19/97 Soil SPLP PCBs
CR-A162904 E103-63 05/19/97 Soil SPLP PCBs
CR-A162905 El03-64 05/19/97 Soil SPLP PCBs
CR-A162906 E103-65 05/20/97 Soil SPLP PCBs
CR-Al62907 E103-66 05/19/97 Water Metals

Nickel
Antimon

CR-A162908 E103-67 05/19/97 water EPA 808
CR-A16300l El03-68 05/20/97 Soil SPLP PCBs
CR—A163002 E103-69 05/20/97 Soil SPLP PCBs
CR-A163003 E103-70 05/20/97 Soil SPLP PCBs
CR-A163004 E103-71 05/20/97 Soil SPLP PCBs
CR-A163005 E103-72 05/20/97 Soil SPLP PCB5
CR-A163006 E103-73 05/20/97 Soil SPLP PCBs
CR-A163007 E103-74 05/20/97 Soil SPLP PCBs

SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A163008 E103-75 05/20/97 Soil SPLP PCBs
CR-A163009 E103-76 05/20/97 Soil SPLP Metals

LABORATORIES. !NC., 630 Maple Ave., Torrance, CA 90503 TEL: (310) 618-8889 FAX: (310) 618-0818



Sample ID Control Col Date Matrix Analysis

SPLP Nickel
SPLP Antimony

CR-A1621O1MS E103-O1M 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

CR-A1621O1DUP E103-O1D 05/18/97 Soil SPLP Metals
SPLIP Antimony
SPLP Nickel

CR-A1621O4MS E103-04M 05/19/97 Soil SPLP Pesticides
CR-A1621O4MSD E103-04S 05/19/97 Soil SPLP Pesticides
CR-A162707MS E103-48M 05/18/97 Soil SPLP Metals

SPLP Antimony
SPLP Nickel

CR-A1627O7DtJP E103-48D 05/18/97 Soil SPLP Metals
—

SPLP Nickel
SPLP Antimony

CR-A162108MS E103-08M 05/18/97 Soil SPLP Metals
SPLP Antimony
SPLP Nickel

CR-A163009DTJP E103-OBD 05/18/97 Soil SPLP Metals
SPLP Nickel
SPLP Antimony

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

Sincerely yours,

Kam Y. Pang, Ph.D. /
Laboratory Director

i '1
1I i\ LABOR4TQRIE$. INC., 630 Moole Ave., Torrance. CA 90503 TEL: (310) 618-8889 FAX: (310) 618-0818
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JACOBS ENGINEERING GROUP INC. -

SEVENTEENTH STREET, SUITE I1XN DENVER. COL0ADO 80202
TELEPHONE 03) 596- 8855 FAX (303) - C R — A 1.

USE A BALLPOINT PEN, BLACK INK. AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

Q-1162213 /f, 35 8oz.Jar 4degC Sf1312 AjkCrIlPbSb

DATEI I

'I

'4:,

is-

6 2 2 CHAIN OF CUSTODY RECORD

PROJECT NAME: LABORAJORY NAME & ADDRESS: lic.
--

PROJECT NUMBE%i* 3S Kaple IveDue

WBS CODE: SUBCONTRACT / 0.0. ND. rarrce Cl 91513-

SAMPLE
NUMBER

COLLECTiON
--

v
we')

n!

O

O

I
w0Zzou

lIot.Iar

oz. Jar

W>
>

4deqC

4 deg C

W
u

S

S

ANALYSES
REQUESTED

5I1312

bBeCrIIlbSb

0

1

CONDITION
ON RECBPT

1

DATE TIME

/Cl41flh1cI7y,,
'p

V

V

1flU S

Cl-11G2144 5IIçrQ iIoi.Jar4deqC SIl3l2bkCrIIThSb

cR-1162215 �t oZI 1 8 oz. Jar
-

4 deq C S 11312 Adecrllltdb

I,'
-&122I I S oz. Jar

-
4 deg C S

5I1312 kt111tb

52ftI€
/2Z-7 ,jç ,pi/ / p/4J7L

- i ?t

I____
COMMENTS:

—

COLL TE RE SED BY

DATE

TIME

T!M

TIME

TURNAROUND TIME

RELINQUISHED BYRECE

RECORD RETURNED BY
/

. LAB RECEIPT
-
I PINK

SHIPPING NUMBER,5g2232ç
OATA MANAGEMENT / GOlDENROD - FIELDDSTRIBUflON W)-4TE - PROJECT FILE I CAN.AR'

TiME
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900 SEVENTEENTh STREET. SUITE t lOON OEN'ER, COLORADO 90202
TELEFHOE 8955 FAX (i03) S5 8857 C R A ].. 6 2CHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN, BL9CK INK, AND PRESS FIRMLY, INSTRUCTIONS ARE ON THE BACK

V

1'

a-

li

PROJECT NAME:
in DO 21)

IARORATORY NAME & ADDRESS: j
PROJECT NUMBER:

15G41* iapie &inu
WBS CODE:

SOS-Il
SUBCONTRACT I D.O. No.

Yorrace CA 9e543-

..
UJ ANALYSES o COHD(flOl

REQUESTED 0 ON RCEPT.(o.
—— — -

S 511312 lzBeCrIiPbSb

lf
COLLECTION

wT.
SAMPLE -
NUMBER

DATE TIME

-_____ - —___ - c.fln'-

C1-1U2301 pI,IJ7 i,-, . 1 8 o. Jar

V)>"
4 dig C

C1-A162312 43 ,flj
—

1 8 Jar

—
4 dig C 3 311312 AjBCx1I1bSb

L

Ct-L162313 5 77, 1 8 oz Jar 4 dig C I S 511312 kieCdilbSb

C-i1623I4 I7 $ ,'j 1 8 az. Jar 4 dig C S 511312 izkCiIiThSb

C14123IS 5 III q: 32 ,.,j 1 8 oz. Jar 4 dig C S 511312 skeCrIi1bSb

CR-&123IG - ,, 1 8 oz. Jar 4 dig C 3 511312 ii3eC4Ib 4-
COMMENTS:

RfAY (4K
DATES2lf TIME/7:A TURNAROUND TIME

RELINO(JISHED BY DATE TIMEj
RECORD RETURNED BY DATEIi TIME

SHIPPING

a

—

DIS1ThBIn1ON WHITE - PROJECT FILE/CANARY- LAB RECEIPT / PINK - DATA MANAGEMENT / GOLDENROD- FIELD
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JACOBS ENGINEERING GROUP INC.
I o SEVENTEENTh SIREET. SUITE I IXI DENVER. COLORADO B0202

___I1ELEPHONE(x56.ea55FAxpo3)55.ae57 CR_A1624CHAIN OF CUSTODY RECORD
USE A BALLPOINT PEN. BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS AFE ON THE BACK

PROJECT NAME:
Am ( 21)

JLABOR.AIORY
NAME & ADDRESS: AI I.iOUOIIL1, uc.

PROJECT NUMBERT* 3S laple A,uae
WBS CODE:

515-41
SUBCONTRACT / 0.0. No.

TorraDee CA I5I3-

-

SAMPLE
BER

.—-.____

COLLECTION
,

-
•IflO w0

zw.. >
w ANALYSES

REQUESTED
.,0

CONDITION
ON RECBPTDATE iw

• -A1624I1 Sff7 1 o. Jar 4 deg C S

13h2
MBeCzIlltjSb

Cl-A124I2 J- , 1 8 oz. Jar 4 deq C 5T1312 Ai8eCxIIThSb

4 deq C S 15fl312 Aa3eCrIllbSb

4 deg C S 511312 £aBeCxIIThSb

______
-i1flh43 5p/,t7; 1 8 oz. Jar

_______
R41G2444 j1/iP /s ii 'vij 1 8 oz. Jar

1 8z.Jar 4degt S

CR-A124E c WJV, i ,,j I I oz. Jar 4 deg C S $11312 lsBeCzIlft5b

''9
i.24'Y?

, 1,
'77 /'V

—
"V
——

.

L
—.i

,_)T--JL
. As. Q;

Ce-. P.
I

—.---- -___
COMMENTS:

RECORD RETURNED BY

;::

—

1'

1/

1'

cR-&124IS
T,1J

a3

L7.
511312 Ai8eCdilbSb

I

DATE

I /
TIME

DISTRIBLmON 'MITE PROJECT FILE / CANAPY LAB RECEIPT I PINK - DATA MANAGEMENT / GOLDENROD - FIELD
'I
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USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

tIl

1'

El

i/
V

PROJECT NAME:
In (E 21)

LABORATORY NAME & ADDRESS: flC.

PROJECT NUMBEPès* 63$ Kaple &enue

WBS CODE:
515-41

SUBCONTRACT I D.0. No.
Torrance Cl 91543-——

SAMPLE
NUMBER

CH125I1

--

CR-1125I2

•

COLLECI1OU
—._________ j

flj

OZ
O
ZQ

1

1

u1O-(J,-
B o. Jar

B oz. Jar

—
w

0.>

ideg C S

4 deg C

ANALYSES
REQUESTED

511312 hkCrIi!bSh

511312 IzBeCrIiPbSb

—

:
cj CONDrnON
0. ON RECEIPT

.

-.2
—

DATE liME

511

C1-11fl513

cI-M62544

5I,t'ç ,, .. 1j, 1

i,

8 cz. Jar

g oz. JAi

4 deg 511312 ijBeCrIl?bSb

4 deg C S J5T1312 AsBeCrIiPbSb

c-M625IS 5i,I lBoz.Jar 4deqC S S11312&sBeCrElbSb

I

cR-A125I6 , t3 I B or. Jar 4 kg C S
SI1312 MBeCrElbSb-4

,th? //5 glJ
' if.'r

COMMENTS:

30

33k,

3J-

RECORD RETURNED BY

DATE
/ /

TIME

.. DIS11IBUT]ON: WHITE - PROJECT FILE I CANAJV - LAB RECEIPT / PINK DATA MANAGEME / GOLDENROD - FIELD
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USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

L,i0

/

I-,

PROJECT NAME:
21)

PROJECT NUMBEN
1LABORATORY

NAME & ADDRESS: g JJ0gAI ]C.

ill laple kenue
WES CODE: I SUBCONTRACT! D.O. No.

515-41 I , —-—
C0LLECTON O IUQ

WIUSAMPLE -
NUMBER

'U
DATE TIME ZLU Ui_<>

412W1 1IOZ.JE 4deqc

?orruce CA %513-—
ANALYSES CONOIflONI'40 REQUESTED 0 ON RECBPT

e s18eCL1tiSb

-

.J______
—A1242

Ci2-4

U3i9
/Z-

/ I/q''

'/ 7k7

(,/,fr7

,, 33

'3 3
!!
ii1

I I oz. Jar 4 deq C S 511312 liBeCdilbSb

As,-J- 56.

L .i''- U0
j

qb

——-
j-_

COMMENTS:

CQbEC'Ø) €tEASED BY

c:1k_
I DATE

TIME

TIME

1 : "

TURNAROUND TIME

RELINOUISHED BY DATE TiME

! I

RECORD RETURNED BY DATE TIME

! / :
SHIPPING
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JACOBS ENGINEERING GROUP INC.
600 SEVENTEENilI STREET. SUITE I lOON DENVER. COLORADO SC202

___ TELEPNON55FAXo3)55.g65? c—A1 6 27 CHAIN OF CUSTODY RECORD
USE A BALLPOINT PEN. BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

—

I-,

1-'

I—

PROJECT NAME:
n (X 21) jffORAORY

NAME & AODRES& gj UjlT5 lic.

PROJECT NUMB9I* a !aple &ene

Torrance C 90543-
WBS CODE:

54511
SUBCONTRACT / 0.0. No.

SAMPLE
NUMBER

—
COLLECTION O-

Lfl O

if

<
w

.ua)I.-

><.> <0
U

:

ANALYSES ., COHDT1OH
REQUESTED 0 ON RECEIPT

.DATE TIME

CR-A162111 s- I oz. Jar 4 de C S 511312 8zBeCrli?bSb

-Ai27I2 , z,- ,,j 1 8 o. Jar 4 deg C S 511312 IzReCthlbSb

CR4127I3 5 :25. íyjJ 1

1

—
1

8 OZ. Jar 4 deg C S $11312 AaBeCrlJ.PbSb

I

CR-A121S4 51,9/7 J 0: 3Z ,,j 8 or. Jar 4 deg
C Js

511312 h3eCrlilbSb

I deg C S $11312 AaBeCrJlThSb

!

I

Q-1.152115 5 Ilq ( :g 8 or. Jar

CR-&121E 5uil ,/ 37 ,py?J 1 8 or. Jar

.5VO"€/ f"
4 deg C S Sf1312 z&CrI1ThSb

,i?Q
1(,277

i(..Z ?L

)i7o nlJ

J 0

4jO3

'S

I_3

[5'3/z ,45 5c C-j', p ,
4s B c- ,J, Pa �

4•

j2q?'JL,27O
/D)L, ,,iJ ,L

/ ,4nb—-
I

COMMENTS:

/'f

47

RECORD RETURNED BY

DATE
I I

liME
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ASEDBY
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DATE2IATE
TIME7U1
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RELINQUISHED BY
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?orraBce CA !1513-

SAMPLE
NUMBER

COLLECflON
Cl
irwf

E
OZ

c
wZZ W

Q)>

->
U&

a
ANALYSES

REQUESTED
a0 CONDeTION

ON RECBPTDATE TIME

.'I'rn?7izi,(,
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JACOBS ENGINEERING GROUP INC.
600 S€çNTEENN STREET. SUITE I lN OENWR. COLORAOO 60202CR — Al 6 2CHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS APE ON ThE BACK

PROJECT NAME:
hR ( 21)

ABORA1OY NAME & ADDRESS: LABUWOIIZS, IIC.

PROJECT NUMBE7* laple huoe
WBS CODE: us-Il SUBCONTRACT 0.0. No. fornceCflI5I3-

10 g
—° w <z Z —°- u ANALYSES CON DOH

I.U,_ REOUESTED 0 ON RECEIPT0 .> (j.---------- ---
MJ 1 oz. Jar 4 deg C iS 511312 AdeCrliPbSb

SAMPLE
NUMBER

C&41G2911

COLLECTION
—.

DATE TIME

—.--—__-----
j,'i9 13 5

-urn.i

Ch-A129I3

.c irir T
1

oz. Jar

8 o. Jar

4 des C j5
S!i3l2

AseCrJ1PbSb

4 deg C S

1511312

-

i

I__
CI-h1fl914 S !,11q )b 4 1 8 oz. Jar 4 deg C S 511312 -

CR-1162W qiq; / 7 z eX, 44J 1 8 OL. Jar 4 deq C S 511312 - PCIs I

I

C1-1U29&

1z9b'

5 /z,/47

y/1q/4,

I3.s,' MJ 1

I

8 oz. Jar 4 deg C

jS

k)

511312 -

B- - jcJ J Sb j

I

I

4
1736 ,v\) I

1- o
W

-PPC-4 /i'.
COM MENTS:

RECORD RETURNED BY

V

1/

V
V

'Li

'7

fr

C

DATE
11

nME

DISfliBWION: WHITE - PROJECT FUE / CANARY - LAB RECEIPT / PINK - DATA MANAGEMENT I GOLDENROD FIELD
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V

L/d

V
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--____
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Ow.—uj Z-(
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.jU..n>
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)C—UJ

.

ANALYSES
REQUESTED

- -—
p1312 - PCk

C

—
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ON RECEPTDATE TIME

.--- -—..-
C1-I13uI1 SpJJ7IqZ , 1 OL. Jar 4 deg C S

/
CR-AI3II2

-AIII3

CI-A1G3N4

c 'd
5&Jq

s cM7

-q
,
.
,j
,,,
1)j

1'.
- .

1 oz. Jar

r.. Jar

ai. Jar

I de C 511312 - PCJs

511312 -

4 deq C S 511312 -

CR-W*5 5ók7 IS p'j Jar 4 deg C S 511312- Ps -511311 £4&CiI1Th -
.

-I1GS S c9 t2b j —t
2

1.cz. Jar 4 deg C S 511312 -

CI-11631S7 5#9 2Y ,.,j 4-
..2

o:. Jar'2 4 deq C S 511312 - PIa 32 als
- r.J Pb �b —
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COMMENTS:

C EC ASED BY TIME TURNAROUND TIME

R EIVE V DA TIME RELINQUISHED BY DATE TiME

RECORD RETURNED BY DATE TIME
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LABORATORY REPORT FOR

JACOBS ENGINEERING GROUP

CARS WELL AFB I 05G47900

METALS

SDG#: 97E103

JUNE 21, 1997



CASE NARRATIVE

CLIENT: JACOBS ENGINEERING GROUP

PROJECT: CARSWELL AFB

SDG: 97E103

METALS

Fifty-two (51) water samples were received on 05/22/97 to be analyzed for beryllium,
chromium, nickel, antimony, lead, and arsenic analysis in accordance with USEPA
SW846. Fourty-six samples were requested for SPLP leaching prior to analysis.

1. Holding Time

Digestion and analysis met holding time criteria.

2. Blank

All blanks were free of contaminations at below PQL levels.

3. Matrix Spike

All MS recoveries were within QC limits.

4. Duplicate

All RPDs of duplicate results were within QC limits.

5 Lab Control Sample/Lab Control Duplicate

All lab control results were within the control limits.

6. Calibration

All initial and continuing calibration results were within QC criteria.

7. Sample Analysis

Analysis was performed within the OC requirements.

Arsenic and Lead were analyzed by Trace-ICP, beryllium and chromium by
regular ICP, and nickel and antimony by GFAA methods.
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LAB CHRONICLE
SPLP Metals

06/2 7/1997 11:68

LIENT:
.r-ROJECT:

DG/BATCH
ATRIX:

Jacobs Engineering Group
Carswell AFB / 06G47900

NO. : 97E103
Soil

AMPLE ID CONTROL %H2O PREPARATION
NO BATCH/DATE/TIME

ANALYT I CAL

BATCH/DATE/TIME
CALlS FILE
REF ID

IS.th iInDn

R-Al62106 5103-06 21.7

—
R-Al6220l E103-l0 20.2

CR-A162202 E103-1l 17.2

5103-12 17.3

r \162204 5103-13 15.2
—

UR-A162205 5103-14 14.9

R-A162206 E103-15 16.6

CR-A162301 E103-17 16.1

E103-18 16.8

R-A162303 E103-19 14.2

tR-A162304 E1O3-2O 16.2

R-A162305 E103-21 13.2

CR-A162306 E103-22 14.3

R-A162401 E103-23 16.0

C'R-A162402 E103-24 11.5

-cR-A162403 E103—25 17.4

R-A162404 E103-26 18.9

CR -A16 24 07

0

E103-29 11.9
It

<h

0002

RA162 101

R-A162 105

E103-01 13.7

5103-05 19.6
+

C ..i62405 E103-27 19.'-,
R-A162406 E103-28 17.5

*1"



CR-A162O1 E103-30 20.6

CR-A162502 E103-31 17.7 -.

CR-A162503 E103-32 20.9

I

Th I C

Eoc.

ice Ga—

0003



ID CONTROL
NO

ANALYTICAL
BATCH/DATE/TINE

CALIB FILE
REF ID

'—162702 E103-43 19

r'RA162703 E103—44 17

R-A162704 E103-45 22

R-A162705 E103-46 20

CR-A162706 E103-47 19

R-A162707 E103-48 15

CR-A162 806 E103-56 NA

R-A162807 E103-57 NA

CR-A162901 E103-60 MA

R-A162902 E103-61 NA

CR-A163007 E103-74 NA

P r163009 E103-76 NA

R—A1621O1NS E103-O1M 13.

'.. JS2' .q-()0

—

SAMPLE

R-A162 504

?-A162505

%H20 PREPARATION
BATCH/DATE/TINE

E103-33 19.0
= = = = = = = = = = = = = = = = ======— = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = —=======—— = = =

E103-34 20.2
b-5

—

CR-A162506 E103-35 17

-A162601 E103-37 20

-A162602 E103-38 13

R-A162603 E103-39 13

-A162604 E103-40 22

CR-A162701 E103-42 7.0

R-A162809 E103-59 NA
— to'v1)j '•ib -(

R-A162101DtJP E103-O1D 13.7
I

1 000$



CR—A162707MS E103-48M 15.5

E1r

CR—A1G27O7DUP E103-48D 15.5

CR—A162108MS E103-08M NA

CR-A2G3009DUP E103-08D NA

9 I (4 o-.. . L 3' I

4

L
\IL

- I - I F

f,oor



05/27/1997 11:58

LAB CHRONICLE
Metals

LIENT: Jacobs Engineering Group
ROJECT: Carswell AFB / 05G47900

DG/BATCH NO.: 97E103
kTRIX: Water

NO BATCH/DATE/TIME BATCH/DATE/TIME REF ID
== = = = = = = = = = = = —====—— = = = = = = = = = = = = = = = = = = —====—— = = = = = = = = = = = = = = = = = = = = = = = =

t-R-A162108 E103-08 NA

R-A162207 E103-16 NA

CR-A162507 E103-36 NA

R-A162605 E103-41 NA

CR-A162708 E103-49 NA
.

R-Al62907 E103-66 NA

—,
P1)11J- wL

—

- cL
_t_\ (D..c;—

OOOi
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IENT: Jacobs Engineering Group

OJECT: Carswell AFB / 05G47900
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JACOBS ENGINEERING GROUP

CARS WELL AFB I 05G47900

SW131218081
SPLPICHLORINATED PESTICIDES

SDG#: 97E103

JUNE 10, 1997



CASE NARRATIVE

CLIENT: JACOBS ENGINEERING GROUP

PROJECT: CARSWELL AFB / 05G47900

SDG: 97E103

SW1 312/8081
SPLPICHLORINATED PESTICIDES

Fourteen (14) soil and two (2) water samples were received on 05/22/97 for Chlorinated
Pesticides analyses by SW1 312/8081 in accordance with SW846(1994,9).

1. Holding Time

All samples were extracted and analyzed within holding time.

2. Surrogate Recovery
-

All surrogate recoveries were within OC limits.

3. Matrix Spike/Matrix Spike Duplicate

All recoveries and RPDs were within the QC limits.

4. Lab Control Sample/Lab Control Sample Duplicate

All recoveries and RPDs were within the QC limits.

5. Method Blank

Method blanks were free of contamination.

6. Instrument Performance and Calibration

Initial calibration was at five-point for Pesticides, the RSD were all within the QC limits.
Continue calibration was done at 12 hour interval. All %D were within 15% except
beta-BHC, DDT and Methoxychlor on confirmation column (DB1 701) in daily calibration
check on 05/25/97. The continuing calibrations were all within QC limits.

7. Sample Analysis

All sample analyses were done within CC requirements.

0001j, 'IP ii —' a —C-



LIENT:
ROJECT:

Jacobs Engineering Group
Carswell AFB / 05G47900

;DG/BATCH NO.:
AATRIX: Soil

97E103

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = S =

SAMPLE ID CONTROL %H20 PREPARATION
NO BATCH/DATE/TIME

ANALYTICAL
BATCH/DATE/TIME

CALIB FILE
REF ID

= = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = S = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

EJ.03-0l 13.7 siaifqi

E103-55 NA

wgc -

0

'R-A162806 E103-56 NA
2c?

CR-A].62807 E103-57 NA
30

:R—A162808 E103-58 NA

'R-A162104MS E103-04M 21.0

-frrt rch'c 2/t1 0002

-J

t:

LAB CHRONICLE
SPLIP Pesticides

05/27/1997 11:58

tR-A162101

'R-A162102 E103-02 16.8

CR-A].62103 E103-03 21.4

R-A162104 E103-04 21.0

'R-A162105 E].03-05 19.6

TR-A162107 E103-07 16.0
- - - —

17

.

U628O1 E103-5J. 18.0

CR-A162802 E103-52 20.5

E103-53 NA

R-A162804 E103-54 NA
27

- Al62805

-vR-A1621O4MSD E103-04S 21.0
,

—

1 C

WL 7

CQIW. k
—'-.—,

fA t7

T'$6SL. rIk
l.i

C



396. 127

05/27/1997 11:5E

LAB CHRONICLE
EPA 608 (Pestic

CLIENT: Jacobs Engineering Group
PROJECT: Carswell AFE / 05G47900

SDG/BATCH NO.: 97EJ.03
MATRIX: Water

== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =
SAMPLE ID CONTROL %H2O PREPARATION ANALYTICAL CALlS FILE

NO BATCH/DATE/TIME BATCH/DATE/TIME REF ID

0003



05/27/1997 11:58
—

LAB CHRONICLE
EPA 8080

-LIENT: Jacobs Engineering Group
PROJECT: Carswell AFB I 05G47900

DG/BATCH NO.: 97E103
MATRIX: water

-5= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = == = =
SAMPLE ID CONTROL %H20 PREPARATION ANALYTICAL CALIB FILE

NO BATCH/DATE/TIME BATCH/DATE/TIME REF ID
== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = —====—— = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = =

CR-A162908 E103-67 NA
CI'EoW 5/fi-7 iSci wE.ac wELç-2

0004



I 



SW1312/808].
SPLP/PESTICIDES

— S = = S = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = __===== = = = = = = = = = = = = = =

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Practical Quantitation Limit
of is related to first column ; Right
included the reported column

Date and Time of SPLP Extraction 05/23/97
* :OutsideofQC
JACWHTG/JACWHTS: Revision 0, 19-DEC-96

ient : JACOBS ENGINEERING GROUP DaTime Colicted: 05/18/97
Project CARSWELL AFB / 05G47900 DaTime Received: 05/22/97
Batch No. :

Sample ID :

Lab Cnt NO.:

97E103
CR-A162101
E103-01

DaTime Extrctd :
DaTime Analyzd :Dilutn Factor :

05/24/97
05/26/97
1

Lab File ID: WE2S-ll Matrix : WATER
.Ext Btch ID: CPEO13W % Moisture NA
Calib. Ref.: WE2S-3 Instrument ID : GCTO1G
= = =======—_ = = = = = = = = == = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = S

15:00
02:24

RESULTS
(ug IL)

PQL
(ug/L)

MDL
(ug/L)PARAMETERS

(ND) ND .1 .038
gamma-BHC (Lindane) (ND) ND .1 .033
Heptachior (ND) NI) .1 .032
Aidrin (ND) ND .2 .016

-.-beta-BHC (ND) ND .1 .021
delta-BHC (ND) ND .1 .007
Heptachior Epoxide (ND) .0233J .1 .006
Endosulfan I (ND) ND .1 .014
gamrna-Chlordane (ND) ND .1 .005
aipha-Chiordane (ND) ND .1 .008
4,4'-DDE (ND) ND .2 .01

(ND) ND .2 .024
Endrin (ND) ND .2 .025

4'-DDD (ND) ND .2 .022
3.osulfan II

—4'-DDT
(ND)
(ND)

.021l
ND

.2

.2
.008
.015

End.rin aldehyde
Methoxychior
Endosulfan Sulfate

(ND)
(ND)
(ND)

ND
ND
ND

.2

.8
.2

.01.2

.096

.073
Toxaphene (ND) ND 1 .349

.03

.033

.03].

.013
024

.004
.005
.01].
.004
.003
• 007
• 019
.021
.012
.007
013

.098
069

.009

.283

Tetrachioro -rn-xylene
DecachJ. orobiphenyl

—PQL:Left

(68) 82
(100) 99

Limit

45-125
34-133

of related to second column

15:00

0006



SW1312/8081
SPLP/ PESTICIDES

= = = = = = = = = = = = = = = = = = = = = = = — = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = —
Client : JACOBS ENGINEERING GROUP DaTime Colicted: 05/18/97
Project : CARSWELL AFB / 05G47900 DaTime Received: 05/22/97
Batch No. : 97E103 DaTime Extrctd : 05/24/97 15:00
Sample ID CR-A162].02 DaTime Analyzd : 05/26/97 03:01
Lab Cnt NO.: E103-02 Dilutn Factor : 1
Lab File ID: WE25-12 Matrix : WATER
Ext Btch ID: CPEO13W % Moisture : NA
Calib. Ref.: WE25-3 Instrument ID : GCTO16
== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

RESULTS PQL MDL
(ug/L) (ug/L) (ug/L)

SURROGATE PARAMETERS % RECOVERY QC LIMIT

45- 125
34-133

included the reported column
Date and Time of SPLP

* : Out side of QC Limit.
JACWHTG/JACWHTS: Revision 0, 19-DEC-96

PARAMETERS

alpha-BHC
gamma-BHC (Lindane)
Heptachior
Aidrin
beta- BHC
delta-BHC
Heptachior Epoxide
EndosuJ.f an I
garnma-Chlordane
aipha-Chiordane
44 l -DDE
Dieldrin
Endrin
4,4'-DDD
Endosuif an II
4,4'-DDT
Endrin aldehyde
Methoxychior
Endosuif an Sulfate
Toxaphene

(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

ND .1 .D38
ND .1 .Q33
ND . .1 .032
ND .2 .0l6
ND .1 .02l
.0J.43J .1 .007
.00893J .1 .006

ND .1 .014
ND .1 .005
ND .l .008
ND .2 .0].

ND .2
'

.024
ND .2 .025

,ND .2 .022
.0212J .2 .008
.019J .2 .015'
ND .2 .Ol2
ND .8 .096

'ND
ND

.2
1

.073

.349,

• 03

.033
03].

• 013
.024
.004
.005
• 011
.004
.003
.007
019
.021
.012
.007
.013
098
.069
.009
.283

Tetrachloro-m-xylene
Decachiorobiphenyl

PQL:
Left

Practical Quantitation L
of is related to first

(65) 85
(102) 102

imit
col umri

Extraction 05/23/97

Right of related to second

15:00

co]. urnn

0007



396. .132

SW1312/8081
SPLP/PESTICIDES

n = = = = = = = = = = = = = = = = = = = = = = n = == = = = = = = = = = = = = = = = = = = = = = = = = n = = = = n =
C'rfent : JACOBS ENGINEERING GROUP DaTime Colicted: 05/19/97
Project : CARSWELL AFB / 05G47900 DaTime Received: 05/22/97
Batch No. : 97E103 DaTime Extrctd : 05/24/97 15:00
Sample ID : CR-A162103 DaTime Ana].yzd : 05/26/97 03:37
Lab Cnt NO.: E103-03 Dilutn Factor : 1
ab File ID: WE2S-13 Matrix : WATER

_2xt Etch ID: CPEO13W I Moisture : NA
Calib. Ref.: WE2S-3 Instrument ID : GCTO16
== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = S = = = = = = = = = = S = = = = = = = = = = = = = = = = = = S = = = = = = = = = = = = = =

— RESULTS PQL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)

,ilpha-BHC (ND) ND .1 .038 .03
gamma-BHC (Lindane) (ND) ND .1 .033 .033
Heptachior (ND) ND .1 .032 .031
Udrin (ND) ND .2 .016 .013

-.oeta-BHC (ND) ND .1 .021 .024
delta-BHC (ND) ND .1 .007 .004
'-leptachlor Epoxide (ND) ND .1 .006 .005

-
Eridosulfan I (ND) ND .1 .014 .011

Thamrna-Chlordane (ND) ND .1 .005 .004
aipha-Chiordane (ND) ND .1 .008 .003
1,4'-DDE (ND) ND .2 .01 .007
jieldrin (ND) ND .2 .024 .019
Endrin (ND) ND .2 .025 .021
-DDD (ND) ND .2 .022 .012

._..osu1fan II (ND) .0168J .2 .008 .007
—4,41-DDT (ND) ND .2 .015 .013
Endrin aldehyde (ND) ND .2 .012 .098
Methoxychlor (ND) ND .8 .096 .069
Endosulfan Sulfate (ND) ND .2 .073 .009

roxaphene (ND) ND 1 .349 .283

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene (57) 61 45-125
Decachiorobiphenyl (105) 104 34-133

Practical Quantitation Limit
of is related to first column ; Right of

J

related to second column
included the reported column.

Date and Time of SPLP Extraction 05/23/97 15:00
—* Out side of QC Limit.
JACWHTG/JACWHTS: Revision 0, 19-DEC-96

0008



1:P

SW1312/8081
SPLP/PESTICIDES

= = = = = = = = = = = = = = = = = = = = = = = S = = = = = = = S = = = = = = = = = = = = = = = = = S = = = = = = = = = = = = = = = = = = = = = = S = = S
DaTime Colicted: 05/19/97
DaTirne Received: 05/22/97
DaTirne Extrctd : 05/24/97
DaTime Analyzd : 05/26/97
Dilutn Factor : 1

RESULTS PQL MDL
(ug/L) (ug/L) (ug/L)

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene
Decachiorobiphenyl

(63) 77
(94) 94

PQL: Practical Quantitation Limit
Left of is related to first column ; Right

) included the reported column
Date and Time of SPLP Extraction 05/23/97

* : Out side of QC Limit.
J1CWHTG/JACWHTS: Revision 0, 19-DEC-96

of related to second column
15:00

0009

Client
Proj ect
Batch No.
Sample ID
Lab Cnt NO.
Lab File ID
Ext Etch ID
Calib. Ref.

JACOBS ENGINEERING GROUP
CARSWELL AFE / 05G47900
97E103
CR-A162 104
E103-04
WE25-J.4
CPEO13W
WE2S-3

15:00
04 :14

Matrix : WATER
% Moisture : NA
Instrument ID : GCTO1G

== = = = = = = = = = = = = = S = = = = = = = = = = = = S = = = = = = = = = = = = = = = = = = = = = = = = = = = = S = = = = = = = = = = = = = = = = = = = S

PARAMETERS

alpha-EHC
gamma-BHC (Lindane)
Heptachior
Aldrin
bet a—BHC
delta-BHC
Heptachior Epoxide
Endosuifan I
gamma-Chlordane
alpha-ChJ.ordane
4,4'-DDE
Dieldrin
Endrin
4,4'-DDD
Endosulf an II
4,4'-DDT
Endrin aldehyde
Methoxychior
Endosuif an Sulfate
Toxaphene

(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

ND .1 .038
ND .1 .033
ND .1 .032
ND .2 .016
ND .1 .021
.00952J .1 .007
.0164J .1 .006
ND .1 .014
ND .1 .005
ND .1 .008
ND .2 .01'
ND .2 .024
ND .2 .025
ND .2 .022
.0191J .2 .008

ND .2 .015
ND .2 .012
ND .8 .096
ND
ND

.2
1

.073

.349

.03
033
.031
.013
024
.004
.005
.011
.004
.003
.007
.019
.021
.012
.007
.013
.098
.069
.009
.283

45-125
34- 133



396. jq. - ______-

S
SW1312/8081

SPLP/PESTICIDES

— — — = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = t = = = = = = = = = = = = = = = = = = = = = = = = = S S
JACOBS ENGINEERING GROUP DaTime Colicted: 05/19/97
CARSWELI AFE / 05G47900 DaTime Received: 05/22/97
97E103 DaTime Extrctd : 05/24/97 15:00
CR-A162105 DaTime Analyzd : 05/26/97 06:04
E103-05 Dilutn Factor : 1
WE2S-17 Matrix WATER
CPE013W % Moisture : NA
WE2S-3 Instrument ID : GCTO1G

SURROGATE PARAMETERS
—

Tetrachloro-m-xylene
Decachiorobiphenyl

% RECOVERY

Practical Quantitation Limit
of is related to first column ; Right) included the reported column

Date and Time of SPLP Extraction 05/23/97
—* Out side of QC Limit.
JACWHTG/JACWHTS: Revision 0, 19-DEC-96

QC LIMIT

Proj ect
Batch No.
Sample ID
Lab Cnt NO.
Lab File ID
Ext Btch ID
Calib. Ref.

RESULTS PQL MDL
(ug/L) (ug/L) (ug/L)PARAMETERS

alpha-BHC (ND) ND .1 .038
gamma-BHC (Lindane) (ND) ND .1 .033
Heptachior (ND) ND .1 .032
Aldrin (ND) ND .2 .016

beta-BHC (ND) .984 .1 .021
delta-BHC (ND) Nt) .1 .007
Heptachior Epoxide (ND) ND .1 .006
Endosulfan I (ND) ND .1 .014

—gamma-Chlordane (ND) ND .1 .005
alpha-Chlordane (ND) ND .1 .008
4,4'-DDE (ND) ND .2 .01
Dieldrin (ND) ND .2 024
Endrin (.07l4J) .O4lSJ .2 025
n4!-DDD (ND) ND .2 022

i.osulfan II
a.'Zt4'-DDT

(ND)
(ND)

.00933J

.0189J
.2
.2

008
015

Endrin aldehyde (ND) ND .2 012
r4ethoxychlor (ND) ND .8 096
Endosulf an Sulfate (ND) ND .2 073
Toxaphene (ND) ND 1 349

— PQL:
Left

(54) 60
(91) 92

.03

.033

.031

.013
024
.004
.005
011

.004

.003

.007

.019

.021

.012

.007

.013
098
.069
.009
.283

45- 125
34-133

of related to second column

0010

15:00



SW1312/8081
SPLP/PESTICIDES

Project CARSWELL AFB I 05G47900 DaTirrie Received: 05/22/97
Batch No. : 97E].03 DaTime Extrctd : 05/24/97 15:00
Sample ID : CR-A162107 DaTime Analyzd : 05/26/97 0S:41
Lab Cnt NO.,: E103-07 Dilutn Factor : 1
Lab File ID: WE25-18 Matrix : WATER
Ext Btch ID: CPEO13W % Moisture : NA —Calib. Ref.: WE25-3 Instrument ID : GCTO16
== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = =

RESULTS PQL MDL
PARETERS (ug/L) (ug/L) (ug/L)

alpha-HC (ND) ND .1 .038 .03
garnrna-BHC (Lindane) (ND) ND .1 .033 .033
Heptachior (ND) ND .1 .032 .031
Aidrin (ND) ND .2 .016 .013
beta-BHC (ND) ND .1 .021 .024
delta-BHC (ND) ND .1 .007 .004
Heptachior Epoxide (ND) ND .1 .006 .005
Endosulfan I (ND) ND .1 .014 .011
gamma-Chiordane (ND) ND .1 .005 .004
aipha-Chiordarie (ND) ND .1 .008 .003
4,4'-DDE (ND) ND .2 .01 .007
Dieldrin (ND) ND .2 .024 .019
Endrin (ND) ND .2 .025 .021
4,4'-DDD (ND) ND .2 .022 .012
Endosulfan II (ND) .0113J .2 .008 .007
4,41-DDT (ND) ND .2 .015 .013"'
Endrin aldehyde (ND) ND .2 .012 .098
Methoxychior (ND) ND .8 .096 .069
Endosulfan Sulfate (ND) ND .2 .073 .009
Toxaphene (ND) ND 1 .349 .283

SU?ROGATE PARN1ETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene (67) 71 45-125
Decachiorobiphenyl (103) 106 34-133

PQL: Practical Quantitation Limit
Left of j is related to first column ; Right of related to second column
C ) included the reported column
Date and Time of SPLP Extraction 05/23/97 15:00

* : Out side of QC Limit.
JACWHTG/JACWHTS: Revision 0, 19-DEC-96

0011



SW3520/8081
PESTICIDES

Project : CARSWELL AFB / 05G47900 DaTime Received: 05/22/97
Batch No. : 97E103 DaTirne Extrctd : 05/24/97 15:00
Sample ID : CR-A162109 DaTime Arialyzd : 05/26/97 15:14
Lab Cnt NO.: E103-09 Dilutn Factor : 1
Lab File ID: WE25-32 Matrix : WATER
Ext Btch ID: CPEO13W % Moisture NA
Calib. Ref.: WE25-23 Instrument ID : GCTO16

== = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = == =

RESULTS PQL MDL
(ug/L) (ug/L) (ug/L)

(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene
Decachiorobiphenyl

(85) 90
(97) 105

45-125
34- 133

—PQL: Practical Quantitation Limit
Left of is related to first column

included the reported column
* : Out side of QC Limit.
JACWHTG/JACWIiTS: Revision 0, 19-DEC-96

Right of related to second col urnn

0012

—

—

PARAMETERS

alpha-BHC
'gamma-BHC (Lindane)
Heptachior
1drin

....beta -BHC
delta-BHC
teptach1or Epoxide
ndosulfan I

amma- Chiordane
aJ.pha-Chlordane

4 T -DDE
_Jieldrin
Endrin
4 4'-DDD

.osulfan II
'-DDT

Endrin aldehyde
Methoxychlor
Endosuifan Sulfate

Toxaphene

ND .1 .038 .03
ND .1 .033 .033
ND .1 .032 .031
ND .2 .016 .013
ND .1 .021 .024
ND .1 .007 .004
ND .1 .006 .005
ND .1 .014 .011
ND .1 .005 .004
ND
ND
ND
'ND

.1

.2

.2

.2

.008
.01

.024

.025

.003

.007

.019

.021: .2 .022 .012
ND .2 .008 .007
ND .2 .015 .013
ND .2 .012 .098
ND .8 .096 .069
ND .2 .073 .009
ND 1 .349 .283



SW1312/8081
SPLP/PESTICIDES

Project : CARSWELL AFB / 05G47900 DaTime Received: 05/22/97
Batch No. : 97E103 DaTime Extrctd : 05/24/97 15:00
Sample ID : CR-A162801 DaTime Analyzd 05/26/97 07:17
Lab Cnt NO.: E103-51 Dilutn Factor : 1
Lab File ID: WE2S-19 Matrix : WATER
Ext Btch ID: CPEO13W % Moisture : NA
Calib. Ref.: WE2S-3 Instrument ID GCTO16
== = = = = = = = = = = = = a = = = = = a = = = = == = = a = = = = = = = = = = = = = = = = = = = = = = a = = = = = = = = = = = = a = = = = —_==== = =

SURROGATE PARAMETERS % RECOVERY QC LIMIT

* : Out side of QC
JACWHTG/JACWHTS:

Limit.

(70) 73
(84) 86

Revision 0, 19-DEC-96

45- 125
34-133

RESULTS PQL MDL
(ug/L) (ug/L) (ug/L)PARAMETERS

alpha-BHC
gamma-BHC (Lindane)
Heptachior
Aidrin
beta-BHC
delta-BHC
Heptachior Epoxide
Endosuif an I
gamma -Chiordane
aipha-Chiordane
4,4' -DDE
Dieldrin
Endrin
4,4T-DDD
Endosulf an II
4 , 4 -DDT
Endrin aldehyde
Methoxychior
Endosuif an Sulfate
Toxaphene

(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

'ND .1 .038
ND .1 .033
ND .1 .032
ND .2 .0l6
.318 .1 .02].
ND .1 .007
ND .1 .006
ND .1 .014
ND
ND

.1

.1
.005
.008,

ND .2 .01
ND .2 .024
ND .2 .025
ND .2 .022
.O].83J .2 .008

ND .2 .015
ND .2 .012
ND .8 .096
ND .2 .073
ND 1 .349

03
.033
.03].
.013
024
.004
.005
01].

.004

.003

.007

.019

.021

.012

.007

.013
.098
069

.009

.283

Tetrachlcro-m-xylene
Decachiorobiphenyl

PQL: Practical Quantitation Limit
Left of j is related to first column ; Right of j related to second

) included the reported column
Date and Time of SPLP Extraction 05/23/97 15:00

Co 1 UTTUI

0013



.132
-

SW1312/8081
SPLP/PESTICIDES

— = = = == = = = = = = = = == = = = = a = = = = = = = == = = = === = == = == = = = ====— = = = = = = = = = = = = = = = == = = = = = = = =4ent : JACOBS ENGINEERING GROUP DaTime Colicted: 05/18/97
Project : CARSWELL AFB / 05G47900 DaTime Received: 05/22/97
Batch No. : 97E103 DaTime Extrctd : 05/24/97 15:00
Sample ID : CR-A162802 DaTime Arialyzd : 05/26/97 07:54
Lab Cnt NO.: E103-52 Dilutn Factor : 1
Lab File ID: WE2S-20 Matrix : WATER

Ext Btch ID: CPEO13W % Moisture : NA
Caith. Ref.: WE2S-3 Instrument ID : GCTO1G
== = = = = = = a a = = = = = = = a a = = == a = —======== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = S S

SURROGATE PARAMETERS % RECOVERY QC LIMIT

(79) 80
(98) 104

—-PQL: Practical Quantitation Limit
Left of is related to first column

included the reported column
Date and Time of SPLP

Out side of QC Limit.
JACWHTG/JACWHTS: Revision 0, 19-DEC-96

45-125
34-133

RESULTS PQL MDL
(ug/L) (ug/L) (ug/L)PARAMETERS

alpha-BHC
gamma-BHC (Lindane)
Heptachlor
Aldrin

....beta-BHC
delta-ENC
Heptachior Epoxide
Endosulf an I
gamma -Chiordane
alpha-Chlordane
4,4' -DDE
DieJ.drin
Endrin
4'-DDD
losuifan II
'-DDT

Endrin aldehyde
Methoxychior
Endosulf an Sulfate
Toxaphene

(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

ND
ND
ND
ND
ND
ND
ND
,ND
ND
ND
ND
ND
ND
ND
Oll9J

ND
ND
ND
ND
ND

.1 .038

.1 .033

.1 .032

.2 .016

.1 .021

.1 .007

.1 .006

.1 .014

.1 .005
.1 .008
.2 .01
.2 .024
.2 .025
.2 .022
.2 .008
.2 .015
.2 .012
.8 .096
.2 .073

1

03
.033
.031
.013
.024
.004

.011

.004
.003
.007
.019
021

.012

.007

.013

.098

.069

.009

.283

Tetrachloro -m-xylene
Decachlorobiphenyl

15:00
Right of related to second column

Extraction 05/23/97

0014



SW]. 312/8081
SPLP/PESTICIDES

Project : CARSWELL AFE / 05G47900 DaTime Received: 05/22/97
Batch No. : 97E103 DaTime Extrctd : 05/24/97 15:00
Sample ID : CR-A162803 DaTime Analyzd : 05/26/97 11:34
Lab Cnt NO.: E103-53 Dilutn Factor : 1
Lab File ID: WE25-26 Matrix : WATER
Ext Btch ID: CPEO13W % Moisture : NA
Calib. Ref.: WE25-23 Instrument ID GCTO16
== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == =

RESULTS PQL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)

alpha-BHC (ND) ND .1 .038 03
gamma-BHC (Lindane) (ND) ND .1 .033 033
Heptachior (ND) ND .1 .032 031
Aidrin (ND) ND .2 .016 013
beta-BHC (ND) ND .1 .021 024 —
delta-BHC (ND) ND .1 .007 004
Heptachior Epoxide (ND) ND .1 .006 005
Endosulfan I (ND) .0256J .1 .014 011
gamma-Chiordane .0227J (ND) .1 .005 004
alpha-Chlord.ane (ND) ND .1 .008 003
4,4'-DDE (ND) ND .2 .01 .007
Dieldrin (ND) ND .2 .024 .019
Endrin (ND) ND .2 .025 .02].

4,4'-DDD (ND) ND .2 .022 .012
Endosulfan II (ND) .0216J .2 .008 .007
4,4'-DDT (ND) ND .2 .015 .0].3'—
Endrin aldehyde (ND) ND .2 .012 .098
Methoxychior (ND) ND .8 .096 .069
Endosulfan Sulfate (ND) ND .2 .073 .009
Toxaphene (ND) ND 1 .349 .283

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylefle (66) 71 45-125
Decachiorobipherlyl (96) 96 34-133

PQL: Practical Quantitation Limit
Left of is related to first column y Right of j related to second column

included the reported column
Date and Time of SPLP Extraction 05/23/97 15:00

* Out side of QC Limit.
JACWHTG/JACW}ITS: Revision 0, 19-DEC-96

0015



396.

SWl312/8081
SPLP/PESTICIDES

%,.ient
Project
Batch No.
Sample ID
Lab Cnt NO.:
Lab File ID:

._Ext Etch ID:
Calib. Ref.:

JACOBS ENGINEERING
CARSWELL AFB I 05G4
97E103
CR-A162804
E103-54
WE 25-27
CPEO].3W
WE2 5-23

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene
Decachlorobiphenyl

(72) 77
(95) 96

) included the reported column
Date and Time of SPLP Extraction 05/23/97—* : Out side of QC Limit.
JACWHTG/JACWHTS: Revision 0, 19-DEC-96

— = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ========= = = = = = = = = = = = = = = ==
GROUP DaTime
7900 DaTime

DaTime
DaTime

Collcted:
Received:
Extrctd
Analyzd

05/18/97
05/22/97
05/24/97
05/26/97Dilutn Factor

Matrix
% Moisture
Instrument ID

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = =

15:00
12 :10

1
WATER

:NA
GCTO16

RESULTS PQL MDL
(ug/L) (ug/L) (ug/L)PARAMETERS

alpha-BHC
gamrna-BHC (Lindane)
Heptachior
Al dri n
beta-EHC
delta-BHC
Heptachlor Epoxide
Endosuif an I— gamma-Chlordane
alpha-Chlordane
4, 4 ' -DDE

_Dieldrin
Endrin
A 4'-DDD

.losulf an II
'-DDT

Eridrin aldehyde
Methoxychlor
Endosuif an Sulfate
Toxaphene

(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

OlS8J
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

ND .1 038 .03
ND .1 033 .033
ND .1 032 .031
ND .2 016 .013
ND .1 021 .024
ND .1 007 .004
ND .1 006 .005
.Ol8SJ .1 014 .011
(ND) .1 005 .004
ND .1 008 .003
ND .2 .01 .007
ND .2 024 .019
ND .2 025 .021
ND .2 022 .012
.0l99J .2 008 .007
ND .2 015 .013
ND .2 012 .098
ND .8 096 .069
ND .2 073 .009
ND 1 349 .283

.— PQL:
Left
(

Practical Quantitation Limit
of is related to first column

45- 125
34-133

; Right of related to second column

15:00

0016



9"j.

SW13].2/8081
SPLP/PESTICIDES

Project : CARSWELL AFB / 05G47900 DaTime Received: 05/22/97
Batch No. : 97E103 DaTime Extrctd : 05/24/97 15:00
Sample ID : CR-A].62805 DaTime Analyzd : 05/26/97 12:47
Lab Cnt NO.: E103-55 Dilutn Factor : 1
Lab File ID: WE25-28 Matrix : WATER
Ext Btch ID: CPEO13W % Moisture : NA
Calib. Ref.: WE25-23 Instrument ID : GCTO16
== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = a = = = = = = = = = = = a = = = = = = = a

RESULTS PQL MDL
PARETERS (ug/L) (ug/L) (ug/L)

alpha-BHC (ND) ND .1 .038 .03
garnma-BHC (Lindane) (ND) ND .1 .033 .033
Heptachior (ND) ND .1 .032 .031
Aldrin (ND) ND .2 .016 .013
beta-BHC (ND) ND .1 .021 .024
delta-BHC (ND) ND .1 .007 .004
Heptachior Epoxide (ND) ND .1 .006 .005
Endosulfan I (ND) ND .1 .014 .011
gamma-Chiordane (ND) ND .1 .005 .004
aipha-Chiordane (ND) ND .1 .008 .003
4,4'-DDE (ND) ND .2 .01 .007
Dieldrin (ND) ND .2 .024 .019
Endrin (ND) ND .2 .025 .021
4,4'-DDD (ND) ND .2 .022 .012
Endosulfan II (ND) .0114J .2 .008 .007
4,4'—DDT (ND) ND .2 .015 .013
Endrin aldehyde (ND) ND .2 .012 .098
Methoxychior (ND) ND .8 .096 .069
Endosulfan Sulfate (ND) ND .2 .073 .009
Toxaphene (ND) ND 1 .349 .283

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene (68) 73 45-125
Decachiorobiphenyl (96) 97 34-133

PQL: Practical Quantitatiori Limit
Left of j is related to first column ; Right of related to second column

included the reported column
Date and Time of SPLP Extraction 05/23/97 15:00

* : Out side of QC Limit.
JACW}ITG/JACWHTS: Revision 0, 19-DEC-96

0017



SW1312/8081
SPLP/PESTICIDES

'F ::

— = = = = = = = = = = = = = = —======—— = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = C C = = = = C = = =ient : JACOBS ENGINEERING GROUP DaTime Colicted: 05/18/97
Project : CARSWELL AFB I 05G47900 DaTime Received: 05/22/97
Batch No. : 97El03 DaTime Extrctd : 05/24/97 15:00
sample ID : CR—Al62806 DaTime Analyzd : 05/26/97 13:24
Lab Cnt NO.: E103-56 Dilutri Factor : 1
Lab File ID: WE25-29 Matrix : WATER

Ext Btch ID: CPEO13W % Moisture : NA
Calib. Ref.: WE25—23 Instrument ID : GCTO16
== C C = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = C = = = = = a = = = = = = = = = = = = = = =

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Tetrachlcro-m-xylene
Decachiorobiphenyl

(68) 81
(97) 101

45-125
34-133

Practical Quantitation Limit
of is related to first column ; Right

) included the reported column
Date and Time of SPLP Extraction 05/23/97 15:00

Revision 0, 19-DEC-96

RESULTS PQL MDL
(ug/L) (ug/L) (ug/L)PARAMETERS

alpha-BHC
gamma-BHC (Lindane)
Heptachior
Aidrin

.beta-BHC
delta -BHC
Heptachior Epoxide
Endosulf an I
gamma -Chiordane
aipha-Chiordane
4 4 I -DDE

_Dieldrin
Endrin

4'-DDD
1osu1f an II

—4,4'-DDT
Endrin aldehyde
Methoxychior
Endosuif an Sulfate

Toxaphene

(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
Ol6J

ND
ND
ND
ND
ND

.1 .038

.1 .033

.1 .032

.2 .016

.1 .021

.1 .007

.1 .006

.1 .014

.1 .005

.1 .008

.2 .01

.2 .024

.2 .025

.2 .022

.2 .008

.2 .015

.2 .012

.8 .096

.2 .073
1 .349

• 03

.033
031

• 013

024
.004
.005
.011
.004
.003
.007
.019
• 02].

.012

.007
013
098
069
.009
.283

PQL:
Left
(

—* : Out side of
JACWHTG/JACWHTS:

QC Limit.

of related to second column

0018



SW1312/808].
SPLP/PESTICIDES

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene
Decachlorobiphenyl

(56) 62
(92) 95

included the reported column
Date and Time of SPLP

* : Out side of QC Limit.
JACWHTG/JACWHTS: Revision 0, 19-DEC-96

45- 125
34-133

= = = = = = = = = = = = = = = — = = = = = a== = = = r = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

Client : JACOBS ENGINEERING GROUP DaTime Collcted: 05/18/97 'J
Project
Batch No.

CARSWELL AFB / 05G47900
97E103

DaTime Received:
DaTime Extrctd :

05/22/97
05/24/97 15:00

Sample ID CR-A162807 DaTime Analyzd : 05/26/97 14:00
Lab Cnt NO. E103-57 Dilutn Factor 1
Lab File ID WE25-30 Matrix : WATER
Ext Etch ID CPEO13W % Moisture : NA
Calib. Ref. WE25-23 Instrument ID : GCTO16

RESULTS PQL MDL
(ug/L) (ug/L) (ug/L)PARAMETERS

alpha-BHC
gamma-BHC (Lindane)
Heptachior
Aldrin
beta -BHC
delta -BHC
Heptachior Epoxide
Endosuif an I
gamma -Chlordane
aipha-Chiordane
4,4' -DDE
Dieldrin
Endrin
4 , 4 ' -DDD
Endosulfar,. II
4, 4 ' -DDT
Eridrin aldehyde
Methoxychlor
Endosuif an Sulfate
Toxaphene

(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

ND .1 .038
ND .1 .033
ND .1 .032
ND .2 .016
ND .1 .021
ND .1 .007
.0238J .1 .006
ND .1 .014'
ND .1 .005
ND .1 .008
ND .2 .01
ND .2 .024
ND .2 .025
ND .2 .022
ND .2 .008
ND .2 .015
ND .2 .012
ND .8 .096
ND .2 .073
ND 1 .349

.03

.033

.031
013
.024
.004
.005
.011
.004
.003
.007
.019
021
012
.007
013
098
.069
.009
.283

PQL:
Left

Practical Quantitation Limit
of j is related to first column

Extraction 05/23/97

Right of related to second column

15:00

0019



SW1312/8081
SPLP/PESTICIDES

— = —_c===__ = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = a = = = a = = = = = = = = = = = = = = = = ='ient : JACOBS ENGINEERING GROUP DaTirne Colicted: 05/19/97
Project : CARSWELL AFE / 05G47900 DaTime Received: 05/22/97
Batch No. : 97E103 DaTime Extrctd : 05/24/97 15:00

Sample ID : CR-A162808 DaTime Analyzd : 05/26/97 14:37
Lab Cnt NO.: E103-58 Dilutn Factor : 1
Lab File ID: WE25-31 Matrix : WATER

_Ext Etch ID: CPEO13W % Moisture : NA
Calib. Ref.: WE2S-23 Instrument ID : GCTO16

== = = = = = = = = = = = = = = = = = = = = = = = ========—_ = = = = = = = = = = = = = = = = = = = = = = = = = = = =

RESULTS PQL MDL
(ug/L) (ug/L) (ug/L)

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Practical Quantitation Limit
I

is related to first column
included the reported column

Date and Time of SPLP Extraction 05/23/97 15:00
* : Out side of QC Limit.
JACWHTG/JACWHTS: Revision 0, 19-DEC-96

PARAMETERS

alpha-BHC
gamma-BHC (Lindane)

HeptachiorAidrin
......betà-BHC

delta-EHC
Heptachior Epoxide
Endosuif an I
gamma-Chiordane
aipha-Chiordane
4,4 -DDE
Dieldrin—Endrin
" 4T-DDD

losulfari II
'-DDT

Endrin aldehyde
Methoxychior
Endosuifan Sulfate
Toxaphene

(ND)
(ND)
(ND)

0177J
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

ND .1 .038
ND .1 .033
ND .1 .032
(ND) .2 .016

ND .1 .021
.0288J .1 .007
.0312J .1 .006
ND .1 .014
.0127J .1 .005

ND .1 .008
ND .2 .01
ND .2 .024
ND .2 .025
ND .2 .022
ND .2 .008
.0162J .2 .015

ND .2 .012
ND .8 .096
ND .2 .073
ND 1 .349

03
.033
03].

013
• 024
004
.005
• 0].].

.004

.003

.007

.019
02].

012
.007
013
.098
.069
.009
.283

—
Tetrachloro-m-xylene
Decachiorobiphenyl

PQL:
Left

(68) 79
(116) 110

45-125
34- 133

Right of related to second column



396.

SW3520/8081
PESTICIDES

Project : CARSWELL AFE / 05347900 DaTime Received: 05/22/97
Batch No. : 97E103 DaTime Extrctd : 05/24/97
Sample ID : CR-A162908 DaTime Analyzd 05/26/97
Lab Cnt NO.: E103-67 Dilutn Factor : 1
Lab File ID: WE2S-33 Matrix : WATER
Ext Etch ID: CPEO13W % Moisture : NA
Calib. Ref.: WE25-23 Instrument ID : GCTO1G

== = a = = = = = = = = = = = = = = = = = a = = = = = = = n = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = a =

SURROGATE PARAMETERS %- RECOVERY QC LIMIT

PQL: Practical Quantitation Limit
Left of j is related to first column

) included the reported column
* : Out side of QC Limit.
JACWHTG/JACWHTS: Revision 0, 19-DEC-96

15:
15 : Er

RESULTS PQL MDL
PARAMETERS

gamma-EEC (Lindane)
Heptachlor

(ug/L)
(ND) ND
(ND) ND
(ND) ND

(ug/L)

.1

.1

.1

(ug/L)
.038
.033
.032

Aldrin (ND) ND .2 .016
beta-EEC (ND) ND .1 .021
delta-EEC (ND) ND .1 .007
Heptachior Epoxide
Endosulfan I

(ND)
(ND)

ND
ND

.1

.1
.006
.014

gamma-Chlordane
alpha-Chlordane
4,4'-DDE

(ND)
(ND)
(ND)

ND
ND
ND

.1

.1

.2

.005

.008
.01

Dieldrin (ND) ND .2 .024
Endrin (ND) ND .2 .025
4,4'-DDD (ND) ND .2 .022
Endosulfan II (ND) ND .2 .008
4,4'-DDT (ND) ND .2 .015
Endrin aldehyde
r4ethoxychlor
Endosulfan Sulfate

(ND)
(ND
(ND)

ND
ND
ND

.2

.8

.2

.012

.096

.073
Toxaphene (ND) ND 1 .349

03
.033
.031
013
024

.004

.005

.011

.004
003
.007
.019
.021
.012
007
.013
.098
.069
.009
.283

Tetrachloro-m-xylene
necachlorobiphenyl

(87)
(108)

88
108

45-125
34-133

Right of j related to second column

0021



—

: i::I1

SW3520/8081
PESTI CIDES

ient
Project
Batch No.
Sample ID
Lab Cnt NO.
Lab File ID
Ext Etch ID
Calib. Ref.

— = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = — = = fin= finn = = = = = = = = fl_n
JACOBS ENGINEERING GROUP DaTime Colicted:
CARSWELL APE / 05G47900 DaTime Received:
97E103 DaTime Extrctd
MBLK1W DaTime Analyzd
CPEO13WB Dilutn Factor : 1
WE25-6 Matrix : WATER
CPEO13W % Moisture : NA
WE25-3 Instrument ID : GCTO16

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

SURROGATE PARPJ"IETERS

Tetrachloro-rn-xylene
Decachiorobiphenyl

PQL: Practical Quantitation Limit
Left of J is related to first column

included the reported column
QC Limit.
ReviSion 0,

% RECOVERY

19-DEC-96

QC LIMIT

NA
05/24/97
05/24/97
05/25/97

15:00
23:21

RESULTS PQL MDL
(ug/L) (ug/L) (ug/L)

—
PARAMETERS

alpha-BHC
gamma-EHC (Liridane)
HeptachiorAidrin

—beta-BHC
delta-BHC
Heptachior Epoxide
Endosuifan I
gamma -Chiordane
alpha -Chiordane
4, 4 ' -DDE
Dieldriri
Endrin
4 .4 ' -DDD

losulfan II
4 -EDT

Endrin aldehyde
Methoxychlor
Endosuif an Sulfate

—Toxaphene

(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(

* : Out side of- JACWHTG/JACWHTS:

.1 .038 .03

.1 .033 .033

.1 .032 .031

.2 .016 .013

.1 .021 .024

.1 .007 .004

.1 .006 .005

.1 .014 .011

.1 .005 .004

.1 .008 .003

.2 .01 .007

.2 .024 .019

.2 .025 .021

.2 .022 .012

.2 .008 .007

.2 .015 .013

.2 .012 .098

.8 .096 .069

.2 .073 .009
1 .349 .283

(79) 78 45:125
(98) 88 34-133

; Right of ] related to second column

0022



SW13J.2/8081
SPLP/PESTICIDES

JL

= = = = = = = = = = = = = = = — = = = = = = = = == = = = = = = = = = = = a = a = = = = = = = = = == = = = a = = = = = = = = = = = a = = = =
Client JACOBS ENGINEERING GROUP DaTirne Colicted: NA

CARSWELL AFE / 05G47900 DaTirne Received: 05/24/97
97E103 DaTime Extrctd : 05/24/97 15:00
MBLK2W DaTime Arialyzd : 05/26/97 01:11
TXEOO3SB Dilutn Factor : 1
WE25-9 Matrix : WATER
CPEO13W % Moisture : NA
WE2S-3 Instrument ID : GCTO16

== = a = = = = = = = = = = = fl = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

SURROGATE PARANETERS % RECOVERY QC LIMIT

(87) 88
(117) 110

Practical Quantitation Limit
of is related to first column ; Right
included the reported column

Date and Time of SPLP Extraction 05/23/97
* : Out side of
JACWHTG/JACWHTS:

45- 12 5
34- 133

Proj ect
Batch No.
Sample ID
Lab Cnt NO.
Lab File ID
Ext Etch ID
Calib. Ref.

RESULTS PQL MDL
(ug/L) (ug/L) (ug/L)PARAMETERS

alpha-BHC
gamma-BHC (Lindane)
Heptachior
Aidrin
beta-BHC
delta-BHC
Heptachior Epoxide
Endosuif an I
gamma- Chlordane
alpha-Chlordane
4,4 -DDE
Dieldrin
Endrin
4,4'-DDD
Endosuif an II
4, 4 '-DDT
Endrin aldehyde
Methoxychior
Endosuif an Sulfate
Toxaphene

(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

ND
ND
ND
ND

104
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

.1 .038

.1 .033

.1 .032

.2 .016

.1 .02].

.1 .007

.1 .006

.3. .014

.3. .005

.1 .008

.2 .01

.2 .024

.2 .025

.2 .022

.2 .008

.2 .015

.2 .012

.8 .096

.2 .073
1 .349'

03
.033
.031
013
024
004
.005
.011
.004
003
.007
.019
.021
.012
.007
03.3

.098

.069

.009

.283

Tetrachloro-m-xylene
Decachiorobiphenyl

PQL:
Left
(

of

QC Limit
Revision 0, 19-DEC-96

related to second

15:00

column

0023
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INITIAl. CALIBRATION

METHOD 8081

Lab Maine : EMAX Inc
strunent ID GCT016

'._.. Cotjyin : 08608
Coluir sIze ID: 0.32MMX3OM

LEID & Datme: WE24-9 05-24-97 18:52:52 WE2410 0 05-24-97 19:29:33
LFID & Datine: WE24-11 05-24-97 20:06:15 WE24-12 0 05-24-97 20:42:54

LFID & Datime: WE24-13 05-24-97 21:19:34 WE24-14 0 05-24-97 21:56:15

LFID & Detime: JE24-15 05-24-97 22:32:57 WE24-16 0 05-24-97 23:09:40

— LFID & Datlme: WE24-17 05-24-97 23:46:21 WE24-18 0 05-25-97 00:23:00

CONC UNIT: ppb

I I C0NC CALIBRATION FACTORS (AREA/UNIT)

I
8• 112.OX J MEAN ZRSD

I ==n= :=== === J==== I=== I I === I I I

IalPha-BHC________________ 5.0J 749fl 7069! 6870! 6552J 63901 68751 6
lgana-BHC________________ I 5.01 7533! 6948! 6629! 6209j 59791 66601 I

Ibeta-BHC__________________ I 5.01 44031 42001 38341 3515j 3290! 3848j 12
IHeptechior_________________ I 5.01 71391 65591 5862! 5501{ 66021

ldeLta-BHC_________________ 5.Qj 6753! 6602 6225! 6003! 57961 6276 6

IAtdrin___________________ I 5.01 97051 92891 86811 82461 7826 8749 9

IHeptachtor Epoxide_________ I 5.01 91431 85401 77321 7090 66211 7825J 13

}garima-Chtordane___________ I 5.01 9292J 87131 7946! 7379 6981! 8062! 12
la1ta-Ch1ordane I 5.01 9688! 9086! 8291! 7674 7217J 83911 12
lEndosulfan I______________ I 5.01 84781 7634! 7118! 64831 6133j 71691 13
JODE 10.01 7060j 67871 64831 61921 5935 6491 7

IDietdrin I 10.01 7913J 70961 6692! 6188! 5893 6757 12

'ndrin______________________ I 10.01 69251 61701 57461 52221 4910 5795 14

I 10.01 4682! 42281 40091 3860! 3689! 40941 9 I
"(ndosutfan II______________ I 10.01 6646J 62061 5671! 52281 49131 57321 12

IDDT_______________________ I 10.01 4134! 32741 3132j 3566! 11

jEndrin ALdehyde____________ I 10.01 47831 92! 41211 38461 3568J 41621 12

IEosutf.n Sulfate_________I 10.0! 6638j 5833! 5181! "I 53711 16
JMethoxychtor I 50.0J 17731 1543! 1402j 1288J 12011 14421 16

Endrn Ketone I 10.0J 555I 5062! 4576! 4185J 38921 4634! 14
I I I ====== I=="= I==—=!
ITetrachtoro-m-xytene_______ I 5.0! 100371 96121 94041 89731 86981 9'5I 6

I

IDecachLorobiphenyt l0.0 95I 8'4I 7745! 6887! 63611 78491 17
I_______________ I ___ I ___ I ___ I ___ I ___ I ___ I ___ I ___ I

FORM VI PC -2 1/96

0028



INITIAL CALIBRATION

METHOD 8081

Lab Name EMAX Inc

Instrui*nt ID : GCTO16

CC Cott.zml DB608

COLU1T aize ID: 0.321MX30t4

LFID & Datime: WE24-9 05-24-97 18:52:52 W24-10 0

LFID & Datime: WE24-11 05-24-97 20:06:15 WE24-12 0

LFID & Datme: WE24-13 05-24-97 21:19:34 WE24-14 0

LFID & Datme: WE24-15 05-24-97 22:32:57 WE24-16 0

LFID & Datrne: WEZ4-17 05-24-97 23:46:21 WE24-18 0

I

RT OF STANDARDS (NIH) j MEAN[ RT WINDOW I

C4POUND I 1.OXj 2.OI(J 4.OXj 8.0X112.OXI RT FROMI TO

I
nan taunt nan nn I" I I

IaLpa-BHC I 8.60j 8.601 8.601 8.601 8.601 8.60! 8.551 8.65!

jgaxiIna-BHC_________________ I1O.24110.25110.25110.2511O.25110.25I10.20110.30I
jbeta-BHC__________________ J10.59110.60110.60110.6OI1D.60110.60110.55110.651
Heptachlor__________________ J11.61 t11.62111.62111.62111.62111.62111.57111.671

Ideta-BHC___________________ !12.19112.19112.19112.191 12.19112.19112.14112.241

lAtarin____________________ I13.04113.06!13.04113.04113.04113.05113.00113.101

IHeptachtor Epoxide_________ 115.65115.66115.66115.66115.66115.66115.61115.711

ganvna-Chlordane 116.40116.42116.42116.42116.42116.41116.31116.511

IaLa-Chlordane 117.17117.17117.17117.17117.17117.17117.07117.271

lEndosulfan I________________ 117.23117.25117.25117.25117.15117.25117.15117.351
IDDE________________________ I18.49118.50118.50118.50118.50118.50118.40118.601

IDieLdrin 118.69118.691,8.69118.69118.69118.69118.59118.791

lEndrin____________________ 120.36120.37120.37120.37120.37120.37120.27120.471

1000 121.11121.11121.11121.11121.11121.11121.01121.211

lEndosutfan II 121.26121.26121.26121.26121.26121.26121.16121.361

IDDT 122.48122.49122.49122.49122.49122.49122.39122.591

lEndrin Aldehyde l22.83122.83122.83122.83122.83122.83I22.73122.931

lEndosuLfan Sulfate_________ 123.40123.41123.41123.41!23.41123.41123.31I23.511

lMethoxychLor 126.65 126.67126.67126.67126.67126.67126.57126.771

lEndrin Ketone 126.92126.92126.92126.92126.92126.92126.82127.021

I
=nrrrnm====nn I anna ann natal attn

I
nan! fl fitfi

lletrachloro-mxylene I 5.96! 5.98! 5.96j 5.981 5.98J 5.971 5.87j 6.071
IDecachlorobiphenyt 132.33132.33132.33132.33132.33132.33132.23132.431

I _________________________________________________I_I_________ I _________ I_I.. __.J _________ l_...............I _________ I

FORM VI PC -1 1/96

0029
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INITIAL CALIBRATION

METH 8081

'b Name : EMAX Inc—
trunent ID : GCTO16

(Cotuiu : 0B1701
CoIui, aize ID: O.32MMX3OM

LFID & Datime: XE24-9 05-24-97 18:52:52 XE24-10 0 05-24-97 19:29:33

LFID & Datime: XE24-11 05-24-97 20:06:15 XE24-12 0 05-24-97 20:42:54

LID & 0atme: XE24-13 05-24-97 21:19:34 XE24-14 0 05-24-9? 21:56:15

LFID & Datime: XE24-15 05-24-97 22:32:57 XE24-16 0 05-24-97 23:09:40

LFID & Datime: XE24-17 05-24-97 23:46:21 XE24-18 0 05-25-97 00:23:00

CONC UNIT: ppb

I
CONC

J
CALIBRATION FACTORS (AREA/UNIT)

CQ'IPOUND X 1 .OX 2.OX 4.OX 8.DX I12.OX J MEAN SDjs.=z:=rII I=fI===l I= N== I== I
aI.pha-8UC_________________I 5.01 69011 69121 74311 86131 8970j 77651 12

gaimla-BIIC_________________ I 5.01 76121 75191 78731 81861 83281 79041
'

Ibeta-BHC I 5.0J 5795J 5515! 5132J 4855J 4681J 5196J 9

Keptach(or________________ I 5.01 7728I 72891 7066 67771 6621J 6
Idetta-BHc I 5.01 76521 80251 8434 91871 93851 85371 9

lAidrin 5.01 7574 76501 7751 82281 83681 79141 5

Jl1eptachtor Epoxide_________ I 5.Oj 8185J 8083J 7878 7908J 7801J 79711 2

IgaiiT-Chtordane I 5.01 81661 80571 78471 79251 78781 79751 2
aipha-Chiordane___________ J 5.Oj 8591j 85361 84131 85881 85651 85391 1

lEndosutfan I______________ I 5.01 7830j 73631 73781 733'! 73241 7446j
DDE______________________ I 10.01 7103j 7500J 97I 86481 87211 79901 9

IDieLdrin_________________ I 10.Oj 72711 70011 7266I 73701 73621 72541 2

rin___________________ I 10.01 67441 63781 65441 64361 62961 64791

I 10.MI 51881 '959! 5113j 51491 5'5I 51131 2

JEndosutfan II I 10.01 72411 71731 7023I 69741 6789J 70401 3

IDDT 10.0 4962J 46171 '5791 "431 '3571 45921 5

lEndrin Aldehyde____________ I 10.01 5173! 51841 53411 58001 5699j 54391 5

lEndosulfan Sutfate________ I 10.01 67941 66321 6376j 62381 60391 6416I 5

lMethoxychLor_______________ I 50.0 25151 22591 21291 19491 18541 21611 12

lE1rin Ketone______________I 10.0 6862 67751 65411 63281 6030f 65071 5

I I I I I I sn agn
ITetrachtoro-m-xylene I 5.01 8994! 88271 8971! 88611 8750! 88811 1

Joecachtorobiphenyl I 10.0 10479! 9802! 9635! 90331 87611 95421 7

I___________ I__ I__I __ I __ I I __ __ I__ I

'-S

FORM VI PC -2 1/96

0030



INITIAL CALIBRATION

METHOD 8081

Lab Name : EMAX Inc
Instrunent ID : GCTO16

GC Column : 081701

Cotuwi size ID: 0.32MMX3QM

LFID & Datme: XE24-9 05-24-97 18:52:52 XE24-1O 0
LFID & Datme: XE24-11 05-24-97 20:06:15 XE24-12 0

IFID & Datime: XE24-13 05-24-97 21:19:34 XE24-14 C

LFID & Datime: XE24-15 05-24-97 22:32:57 XE24-16 0
IFID & Datime: )cE24-17 05-24-97 23:46:21 XE24-18 0

RI OF STANDARDS (MIN) MEANI RI WINDOW

Cc4P4JND 1.0XJ 2.OX! 4.O)( B.0XJ12.OXJ RI FROMJ TO

.nnawta.aaann ..nnInrttjflz.z annflflt IafI In I

laLPa-BHC___________________ I 5.841 5.841 5.84j 5.I 5.841 5.841 5.9l 5.891

jganana-BHC I 7.061 7.081 7.081 7.081 7.081 7.081 7.031 7.131
lbeta-BHC I 9.851 9.851 9.85j 9.85j 9.851 9.851 9.801 9.901

lHeptachtor 7.671 7.671 7.671 7.671 7.671 7.67f 7.621 7.721
ldetta-BHC 1O.6011D.60110.60I10.60110.60I10.60110.55110.65I

IALdrth 8.521 8.521 8.521 8.521 8.52j 8.521 8.471 8.571
jHeptachlor Epoxide___________ I11.16111.16111.16111.16111.16I11.16111.11I11.21

IgarTma-Chtordane 112.41112.41112.41112.41112.41112.41112.31112.511

Iatpha-Chtordane 112.71112.73112.71 112.71112.73112.72112.62112.821
lEndosutfan I_______________ 112.09I12.09112.09I12.09112.O9112.09111.99112.19I

lODE 113.14I13.14113.14113.14113.14113.14113.04113.241

IDietdrin 113.56113.58113.58113.58113.58113.57113.47113.671

Endr1n 114.36I14.36J14.36114.36114.36114.36114.26114.461

IDDD 116.38116.40116.40116.40116.40116.40116.30116.501
Endosutfan II 116.43116.43116.43116.43116.43116.43116.33116.531

lOOT 117.03117.03117.03117.03117.03117.03I16.93117.131

lEndrin Mdehyde____________ 118.15118.15118.15118.15118.15118.15I18.05118.251

tEndosutfan Sulfate_________ 119.52119.54119.52119.52119.54119.53119.43119.631

IMethoxychtor 119.87119.87119.87119.87119.B7119.87119.77119.971

IEndrin Ketone______________ 120.99120.99120.99120.99120.99120.99120.89121.091

I
a.naz.z.aaaanI n I""I"—I =.=. =—" nan ===n

lletrachtoro-m-xylene I 3.591 3.611 3.611 3.61j 3.611 3.60J 3.501 3.701
IDecachtorobiPenyt 125.02125.03125.03125.03125.03125.03124.93125.131

I I I I I I_I I I_I

FORM VI PC -1 1/96

0031



:::i !t::

INITIAL CALIBRATION

METH 8081

—' lame : EMAX Inc
fhf'rrient ID : GCTO16

GC COLUTT, : DB608

_Coturm sIze ID: O.32ijmX3Om

LFED & Datime : WE23-12 05/23/97 21:03:11 WE23-13 05/23/97 21:39:49

LFID & Datfme : WE23-14 05/23/97 22:16:29 WE23-15 05/23/97 22:53:08

LFID & Datime : WE23-16 05/23/97 23:29:48

—Conc Unit : ppb

CONC CALIBRATION FACTORS (AREA/UNIT)

COMPOUND
I

x
J i.Ox I 2.OX 5.Ox I 8.ox l1O.OX MEAN %RSD

I I I I= I I ==== =—== 1 f

jToxaphene-1 j_100.OI_421_381_431_41 I_401_41 L.._-I
IToxaptlene-2 I_100.0I_48I_451_41133I_391_421__9.81
IToxephene-3 I_100.0I_169I_152I_12L.......149I_159L........158I.........5.1

Iroxaphene-4 I_100.OI_122I__127I_1191_111I_123L....)201__5.tI
IToxaI,,ene-5___________ I_100.OI_571_52 I_501_481_571_53 I_7.I

I I==== I ==== I I I
I ="=== I I I

Tetrachtoro-m-xytene_I_5.0L103161_96701_94201_9204I_8399L95021_5.61
Decach(orobiphenyl_ ,_5.0J 8002 I_75SJ_7120 J6548I_6671 J_7240 J.9.2 I

I _________ I ___ I ___ I ___ I ___ I ___ I I ___ I __

w

0032



INITIAL CALIBRATIOW

METH 8081

Lab Name : EMAX Inc
InstrLm)ent ID : G01016

GC CoLuir 081701

CotJr,, size ID: 0.32ni(30m
LFID & Datime : XE23-12 05/23/97 21:03:11 XE23-13 05/23/97 21:39:49

LFID & Datme : XE23-14 05/23/97 22:16:29 XE23-15 05/23/97 22:53:08

LFID & Datiune : XE2316 05/23/97 23:29:48
Conc Unit : ppb

I
CONC CALIBRATION FACTORS (AREA/UNIT) I

CIPOJND X LOX 2.5X 5.OX 8.OX I10.OX MEAN j %RSO

I = .s..asfln fl.5S •flflt SSflZfl £fltfl I === I === I
jloxaphene-1 L100.0I_321_51I_481_461_521_461_17.61
IToxaphene-2 I_100.OI_591_561_73 I_681_73I_661_12.2 I

IToxaphene-3 I_100.OI_601_57I_741_71 I_771_681_13.01
lToxaphene-4___________ I_100.0I_491_501_601_58I_58I_55I_9.61
lToxapher*-5__________ I_100.OI_601_69I_741..........721_71 I_691_7.81

I
j ====== I I I I ===flz •SESfl ==t

Tetrachtoro-m-xytene_I_5.OI_9003I_8835I_89471_8978I_8748I_8902I_1.21

I__________ I ___ I ___ I ___ I ___ I ___ I ___ I ___ I ___ I

0033



3gB. ISa

INITIAL CALIBRATION

METH 8081

'a,
-

ab Name : EMAX Inc
—,flstrljDeflt ID : GCTOI6

CC Colurn : 08608

otini size ID: 0.32nmX30m

no & Datime : WE23-12 05/23/97 21:03:11 WE23-13 05/23/97 21:39:49

tF1D & Datime : WE2314 05/23/97 22:16:29 WE23-15 05/23/97 22:53:08

LFID & Datime : WE23-16 05/23/97 23:29:48

onc Unit : ppb

RT OF STANDARDS JMEAN RT WINDOW

COMPOUND I1.OX 12.0X 15.OX 18.0X I1O.0X FROM TOnzrnu: jr3nIlJ
Toxaphene—1_________J_18.151j8.151_18.151_18.171_18.171_18.161_18.061_18.261
Toxaphene-2________J_18.441...18.441_18.441_18.44L)8.441_18.441_18.341...18.S41

Toxaphene-3_________ I_22.461_22.46L22.461_22.46 I_22.461_22.46L22.361_22.561

Toxaphene-4_________ I_22.781_22.78L22.ThI_22.781_22.781_22.78L22.681_22.MI

F Toxaphene-5_________ I_23.781_23.781_23.ThI_23.78 I_23.781_23.78L23.681_23.ftBI

I I I I I I I I I

Tetrachtoro-m-xy(ene I_S .96I_5.961_5.961_5.96I_5.96I_5.961.....5.661_6.061

I Decachtorobiphenyt_I_32.311_32.31I_32.331_32.33I._32.33I_32.321_32.221...32.421
-,_______ I__I__ I __I__I__ I__ I I I

'Sd

0034



INITIAL CALIBRATION

METH 8081

Lab Name : EMAX Inc
Instrunent ID : 001016 r
OC CoUi,T : DB17O1
Co(Um size ID: O.32nr(3On

LFID & Datime : XE23-12 05/23/97 21:03:11 XE23-13 05/23/97 21:39:49

LFID & Datime : XE23-14 05/23/97 22:16:29 XE23-15 05/23/97 22:53:08

LFID & Datime : XE23-16 05/23/97 23:29:48
Conc Unit : ppb

RT OF STANDARDS JMEAN RT WINDOW

COMPOUND I1OX 12.0X 15.OX I8.OX I1O.OX FROM TO

n8gn.flwatsssfltI I === I I I == I z.
Toxaplene-1________J_13.98I_13.98J_139BI_13.98j_13.98I_13.98L13.88I_14.O8I
Toxaphene-2________ I_14.711_14.711_14.711_14.711_14.711_14.711_14.611_14.811
Toxaphene-3________ I_14.88I_14.88I_14.88I_14.88I_14.88I_14I_14.7BI_14.98I

I Toxaphene4________ I_21.561_21.561_21561_21.561_21.561_21.561_21.46I_21.661
I Toxaphene-5________ I_22.091_22.091_22.091_22.091_22.091_22.091_21.99L22.191

t!..fl.s.flaflt.) usn.....sssJssttzJznnaJssnflJfl.snJ.sSfltj
I Tetrachoro-m-xytenej_3.59j_3.59I_3.59I_3.59I_3.59I_3.59I3.49I_3.69I
I Decacorobipieny1_I_25.O2I_25.O2I_25.O2l_25.O2I_25.O2j_25.O2I..24.92l..25.12I
_________ I ___ I ___ I ___ I ___ I ___ I __ I ___ I __ I

0035



S
CONTINUE CAL IBRhTION

METHOD 8081

—i Name
1trument ID
;c Columrn

o1urnn size ID
Mid Conc mit LFID
Mid Conc mit LFID
id Conc Cont LFID

-lid Conc Cont LFID
CONC UNIT

EMAX
GCTO1S
DB608
.32

WE24
WE24
WE2S
WE2S
ppb

FORN VII PC 2/96

0036

HP -5890

X3OM
& Datime
& Datime
& Datime
& Datime

-12 05-24-97 20:42:54
-13 05-24-97 21:19:34
-3 05-25-97 21:31:05
-4 05-25-97 22:07:46

COMPOTJID
== = = = = = = = = = = = = = = = = = = = =

alpha-BHC_____________
gamma -BHC_____________
beta-BHC______________
Heptachior____________
delta-HC_____________
Aldrin______________
Heptachior Epoxide____
gammna-Chlordane_______
aipha-Chiordane_______
Endosu1fan I_________

1DDE
k'eldrin_____________rin__________________

I

EndoBuifan
DDT
Endrin Aldehyde______
Endosulfan Sulfate____

I Methoxychlor__________
Endrin Ketone__________
== = = = = = = = = = = = = = = = = = = = =

Tetrachloro-m-xylene_
Decachiorobiphenyl____

CONC
4.OX
== = S = =

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0

200.0
40.0

== = = = =

20.0
40.0

AVERAGE
CF

== = = = = =

6875
6660
3848
6602
6276
8749
7825
8062
839].
7169
649].
5757
5795
4094
5732
3566
4162
5371
1442
4634

== = = = = =

9345
7849

II

RESULT
AREA CONC
====== ======
121626 17.7
117653 17.7
68958 17.9

114873 17.4
109258 17.4
158310 18.1
138500 17.7
143842 17.8
150990 18.0
126601 17.7
232597 35.8
238743 35.3
204770 35.3
142433 34.8
200341 34.9
125303 35.].
145486 35.0
182793 34.0
251946 174.8
160930 34.7
== = = = = = = = = = =
170911 18.3
281534 35.9

11.6
11.7
10.4
13 . 0
13.0
9.5
11.5
10.8
10.0
11.7
10.4
11.7
11.7
13. 0
12 . 6
12.2
12.6
14 . 9
12.6
13.2

== = S = =

8.6
10.3

RT
mm

== = = = = =

8.601
10.237
10.588
11.606
12 .191
13 .043
15.648
16 .399
17.168
17. 234
18.487
18.671
20.357
21.109
21.242
22.478
22.812
23.397
26.653
26 . 920

5.962
32.314



CONTINUE CALIBRATION
METHOD 8081

tL tt:p

Lab Name
Instrument ID
GC Columm
Column size ID
Mid Cone mit
Mid Conc mit
Mid Conc Cont
Mid Conc Cant
CONC UNIT

EMAX
GCTO16
DB17O132
XE24
XE24
XE2 5
XE2 5

20:42:54
21:19:34
21:31:05
22:07:46

Comment : * Out side of QC Limit 15%.

FORM VII PC 2/96

0037

LFID
LF ID
LFID
LFID

& Datime:
& Datime:
& Datime:
& Datime:

HP- 58 90

X3OM
05-24-97
05-24-97
05-25-97
05-25-97

-12
-13
-3
-4

ppb

RESUlT RT
COMPOUND

== = = = =======_— = = = = = = = = =

alpha-BHC_____________
garnma-EHC_____________
beta-BHC_____________
Heptachior____________
delta-BHC______________
Aidrin_______________
Heptachior Epoxide____
gamma -Chiordane________
aipha-Chiordane_______
Eridosuif an I__________
DDE
Dieldrin_______________
Endrin________________
DDD

—

CONC

.0x
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
200.0
40.0

20.0
40.0

AVERAGE
CF

7765
7904
5196
7097
8537
7914
7971
7975
8539
7446
7990
7254
6479
5113
7040
4592
5439
6416
2141
6507

== = = = = =

8881
9542

AREA

131876
137309
87218
122500
147441
139413
137854
140139
150181
129231
284099
251870
224210
175531
246569
149754
188372
223036
330377
225032

164044
325119

CONC

17 . 0
17.4
16.8
17.3
17.3
17.6
17.3
17.6
17.6
17.4
35.6
34.7
34.6
34.3
35.0
32.6
34.6
34.8

154.3
34.6

== = = = =

18.5
34.1

Endosuif an II
DDT
Endrin Aldehyde_______
Endosuifan Sulfate____
Methocychl or
Endrin Ketone_________
= = = = = = = = = = = = = = = = = = = = = =

Tetrachloro-m-xylene_
Decach]. orobiphenyl____

%D mm
== = =======
15 0 5.828
13 1 7.064
16 1* 9.836
13 7 7.665
13 6 10.604
1]. 9 8.517
13 5 11.139
12 1 12.391
12 1 12.709
13 2 12.091
11 1 13.126
13 2 13.560
13 5 14.345
14 2 16.383
12 4 16.416
18 5* 17.034
13 4 18.153
13 1 19.522
22.8* 19.873
13 5 20.992

7 6 3.591
14 8 25.017

= =



CONTINUE CALIBRATION
METHOD 8081

FORM VII PC 2/96

0036

Name
Iirument ID

. Columm
7lumn size ID

Mid Conc mit
Mid Conc mit
id Conc Cont

r1d Conc Cont
CONC UNIT

LFID
LFID
LFID
LFID

HP -5890

30M
& Datime
& Datime
& Datime
& Datime

EMAX
GCTO1G
D3608
.32MMX
WE24-12
WE24-13
WE25-23
WE25-24
ppb

05-24-97 20:42:54
05-24-97 21:19:34
05-26-97 09:44:23
05-26-97 10:21:00

RESULT
COMPOUND

Falpha-BHC____________
;amma -BHC_____________

- .eta-BHC_____________
Thept achi or____________
I delta-BHC_____________
Udrin__________________
eptach1or Epoxide____
I
gamma-Chiordane_______
ilpha-Chlordane_______
ndosu1f an I__________

ThDE
IDldrin_____________

rin________________

Endosuif an II
DDT
ndrin Aldehyde_______

ndosu1f an Sulfate____
I Methoxychior__________
ndrin Ketone__________
== = = = = = = = = = = = = = = = = = = =

TTetrachloro-m-xylene_
Jecachlorobiphenyl____

CONC
4.OX
== = = = =

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
200.0
40.0

20.0
40.0

AVERAGE
CF

6875
6660
3848
6602
6276
8749
7825
8062
839].
7169
6491
6757
5795
4094
5732
3566
4162
537].
1442
4634

9345
7849

AREA

135110
130656
75489

128604
124111
165638
149573
152950
158631
]39149
251929
259811
228675
164985
224055
139954
163116
200798
287046
182756

177054
289902

CONC

19.7
19.6
19.6
19.5
19.8
18.9
19.1
19.0
18.9
19.4
38.8
38.5
39.5
40.3
39.1
39.2
39.2
37.4
199.1
39.4

18.9
36.9

1.7
1.9
1.9
2.6
1.1
5.3
4.4
5.1
5.5
3.0
3.0
3.9
1.3
0.8
2.3
1.9
2.0
6.5
0.4
1.4

5.3
7.7

RT
mm

8.584
10.237
10.588
11.606
12. 174
13 . 026
15.648
16.399
17.151
17.234
18.487
18.671
20.357
2]. .092

21.242
22.462
22.812
23.397
26.636
26 . 904

5.962
32.314



CONTINUE CALIBRATION
METHOD 8081

Lab Name
Instrument ID
GC Columm
Column size ID
Mid Conc mit
Mid Conc mit
Mid Conc Cont
Mid Conc Cent
CONC UNIT

EMAX
GCTO16
DB17O1
.32MM X
XE24-12
XE24-13
XE25-23
XE25-24

20:42 :54
21:19:34
09:44:23
10:21:00

FORM VII PC 2/96

0039

LFID
LFID
LFID
LFID

& Datime
& Datime
& Datime
& Datime

HP- 58 90

30M
05-24
05-24
05-26
05-26

-97
-97
-97
-97

ppb

COMPOUND
== = = = = = = = = = = = = = = = = = = = =

alpha-BHC_____________
gamma -BHC_____________
beta-BHC______________
I-Ieptachlor_____________
delta-BHC
Aldrin

RESULT

Heptachior Epoxide____
gamma-Chlordane_______
alpha -Chiordane_______
Endosuif an I_________
DDE
Die? dri a
Endrin
DDD

CONC
4.OX
a= = = a =

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
200.0
40.0

== = = = =

20. 0
40.0

AVER.GE
CF

7765
7904
5196
7097
8537
7914
7971
7975
8539
7446
7990
7254
6479
5113
7040
4592
5439
6416
214].
6507

8881
9542

Endosul fan
DDT

II

AREA
== = = = =

154051
154199
97714
137565
165448
150054
152483
152326
163051
143717
307788
285258
263261
203926
275914
178728
210215
252339
429577
259662

= = = a =
169419
375664

CONC
== = = = =

19.8
19.5
18.8
19.4
19.4
19.0
19.1
19.1
19.1
19.3
38.5
39.3
40.6
39.9
39.2
38.9
38. 6
39.3
200.6
39.9

== = = a =

19.1
39.4

0
2
6
3

3

5
4
4
4
3

3

1
1
0

2
2
3
1
0
0

4
1

RT
mm

== = = = = =

5.828
7 . 064
9.836
7.649
10.588
8.500
11.139
12.391
12 .709
12 .074
13 .126
13.560
14 .345
16.383
16.416
17. 017
18.136
19.506
19.856
20.975

= a = = =

3 .591
25.000

8

4
0

1

1
2
3
5
5

S

7
7
6

3

0

7

4

7
3
2

6
6

Endrin Aldehyde_______
Endosuif an Sulfate____
Methoxychior__________
Endrin Ketone__________
== = = = = = = = = = = = = = = = = = = =

Tetrachioro-rn-xylene_
Decachlorobiphenyl____

= =



CONTINUE CALIBRATION
METHOD 808].

J. tl;:

Name
Irument ID

Colurnm
1umn size ID
Mid Conc mit
"id Conc mit
id Conc Cont

Nid Conc Cont
CONC UNIT

LFID
LFID
LFID
LFID

& DatiTne
& Datirne
& Datime
& Datime

EMAX
GCTO1G
DBGO8
.32MM X
WE24-12
WE24-13
WE25-36
WE2E-37
ppb

HP- 58 90

30M
05-24-97
05-24-97
05-26-97
05-26-97

20:42 :54
21:19:34
17:40:34
18:17:12

RESULT
COMPOUND

== = = = = = = = = = = = = = = = = = = =

alpha-EHC_____________
gamma -BHC_____________
Deta-BHC______________

THeptachbordelta-BHC_____________
1drin__________________

pieptach1or Epoxide____
gamma-Chiordane_______
aipha-Chiordane_______
Endosuif an I__________

TDDE•F1drjn____________
_hrin_____________________
DDD________

TEndosu1 fan
DDT

CONC
4 . OX

== = = = =

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
200.0
40.0

20.0
40.0

AVERAGE
CF

6875
6660
3848
6602
6276
8749
7825
8062
8391
7169
6491
6757
5795
4094
5732
3566
4162
5371
1442
4634

9345
7849

II

AREA

134456
130662
76589

128303
127444
166349
151508
154507
160240
137687
256733
259677
228095
163616
229483
142466
166233
205217
295275
189341

175066
289793

CONC

19.6
19.6
19.9
19.4
20.3
19.0
19.4
19.2
19.1
19.2
39.5
38.4
39.4
40.0
40.0
39.9
39.9
38.2

204.8
40.9

== = = = =
18.7
36.9

2.2
1.9
0.5
2.8
1.5
4.9
3.2
4.2
4.5
4.0
1.].

3.9
1.6
0.1
0.1
0.1
0.2
4.5
2.4
2.1

6.3
7.7

RT
mm

8.584
10.237
10.588
11.606
12 . 174
13.026
15.648
16. 399
17. 15].
17.234
18.487
18.671
20.357
21. 092
21.242
22 .462
22 .812
23 .397
26.636
26.904

== = = = = =

5.962
32.314

Endrin Aldehyde_______

TEnd01fan Sulfate____
Methoxychior__________
Endrin Ketone__________

Decachiorobiphenyl____

FORM VII PC 2/96

0040



CONTINUE CALIBRATION
METHOD 8081

Lab Name : EMAX
Instrument ID : GCTO1G HP-5890
GC Columm : DE17O1
Column size ID : .32MM X 30M
Mid Conc mit LFID & Datime: XE24-12 05-24-97 20:42:54
Mid Conc mit LFID & Datime: XE24-13 05-24-97 21:19:34
Mid Conc Cant LFID & Datime: XE25-36 05-26-97 17:40:34
Mid Conc Cant LFID & Datime: XE2S-37 05-26-97 18:17:12
CONC UNIT : ppb

CONC AVERAGE RESULT RT
COMPOUND 4.OX CF AREA CONC %D mm

== = = = = = = = = = = = = = = = = = = = = = = = = = = ==== =====—_ = = = = = = = = = = = = = = = = = = = =

alpha-BHC - 20.0 7765 151694 19.5 2.3 5.828
gamma-BHC_____________ 20.0 7904 152580 19.3 3.5 7.064
beta-BHC_______________ 20.0 5196 98946 19.0 4.8 9.836
Heptachior____________ 20.0 7097 135161 19.0 4.8 7.649
delta-BHC______________ 20.0 8537 167512 19.6 1.9 10.588
Aldrjn_________________ 20.0 7914 150355 19.0 5.0 8.500
Heptachior Epoxide____ 20.0 7971 152967 19.2 4.0 11.139
gamma-Chlordane_______ 20.0 7975 152946 19.2 4.1 12.391
alpha.-Chlordane_______ 20.0 8539 163749 19.2 4.1 12.692
Endosulfan I__________ 20.0 7446 142212 19.1 4.5 12.074
DDE___________________ 40.0 7990 311336 39.0 2.6 13.126
Die]drin______________ 40.0 7254 282635 39.0 2.6 13.560
Endrin_________________ 40.0 6479 261240 40.3 0.8 14.345
DDD____________________ 40.0 5113 203753 39.8 0.4 16.383
Endosulfan II 40.0 7040 278736 39.6 1.0 16.416
DDT___________________ 40.0 4592 177235 38.6 3.5 17.017
Endrin Aldehyde_______ 40.0 5439 213132 39.2 2.0 18.136
Endosulfan Sulfate____ 40.0 6416 255343 39.8 0.5 19.506
Methoxychior___________ 200.0 2141 424475 198.3 0.9 19.856
Endrin Ketone_________ 40.0 6507 262567 40.4 0.9 20.975
====================== ====== _====== ======= ====== ====== =======
Tetrachloro-rri-xylene_ 20.0 8881 166609 18.8 6.2 3.591
Decachiorobiphenyl____ 40.0 9542 375317 39.3 1.7 25.000

F0R14 VII PC 2/96

0041
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EPA 8081 DAILY CALIBRATION

EMAX Inc
97E103____
GCTO1G____
ICV________
05/25/97
0.32mmX3Om

VERIFICATION SUMMARY

- omments * Value out side of QC limits of 15%.

Name
Sb,No.
nst ID
ab Sample ID

Date Analyzed
column ID

Lab File ID : WE25-5____ XE2S-5
Time Analyzed: 22:44:28_
GC Column : DEGOB_____ DB17O1

I INDIVIDUAL
COMPOUND

•1= = = = = = = = = = = = = = = = = = = = = = = = = =
I Toxaphene____________________
Tetrachloro -m- xylene

—Decachiorobiphenyl_________

TRUE
CONC
Cug/L)

== = = = = = = =

500.0
25.0
25.0

CALC
CONC
(ug/L)

439.5
22.8
22 .8

%D1

12 . 1
9.0
9.0

Q
D2

CALC
CONC
(ug/L)

398.8
23.5
21.8

Dl%D2

20.3
6.0

13 . 0

= = = = =
*



it

EPA 8081 DAILY CALIBRATION VERIFICATION SUMMARY

Lab Name : EMAX Inc
SDG No. : 97E103____
Inst ID : GCTO16____
Lab Sample ID : DCCO1_____ Lab File ID : WE25-25___ XE25—25
Date Analyzed : 05/26/97_ Time Analyzed: 10:57:38
Column ID : O.32mmX3Om GC Column : DB608____ DB17O1

INDIVIDUAL TRUE CALC CALC
—

Q
COMPOUND CONC CONC %D1 CONC %D2 Dl D2

(ug/L) (ug/L) (ug/L)
=========================== ========= ========= ===== =a======
Toxaphene___________________ 500.0 506.3 1.3 177.8 11.1
Tetrach1oro-rn-xy1ene______ 25.0 23.3 7.0 24.0 4.0
Decachiorobiphenyl_________ 25.0 23 .3 7.0 23 .5 6 . 0

Comments

0043
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—
EPA 8081 DAILY CALIBRATION VERIFICATION SUMMARY

Name : EMAX Inc
S1?,..,-'No. : 97E103____nst ID : GCTO16____
_ab Sample ID : DCCO2_____ Lab File ID : WE2S-38 XE25-38
Date Analyzed : 05/26/97 Time Analyzed: 18:53:50_
column ID : 0.32mmX3Om GC Column : D3608____ DB17O1

INDIVIDUAL TRUE CALC CALC
—

Q
COMPOUND CONC CONC %D1 CONC %D2 Dl D2

(ug/L) (ug/L) (ugjL)
======—_=====—_ =====

IToxaphene__________________ 500.0 468.0 6.4 456.0 8.8
Tetrachloro-rn-xylene_______ 25.0 23.5 6.0 24.3 3.0

-jbecachlorobiphenyl
25.0 23.8 5.0 24.3 3.0

ornments :

0044
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EPA 8081 DDT AND ENDRIN BREAOWN SUNIvIARY

Lab Name : EMAX Inc
SDG No. : 97E103____
Lab Sample ID : PEMO]._____
Lab File ID WE25-2____ Lab File ID XE25-2____
Date Analyzed : 05/25/97_ Time Analyzed: 20:54:25
Inst ID GCTO1G
GC Column ID : 0.32mmX3Om DB608 DE17O1

Q
COMPOUND Area Area Breakdcwnl Breakdown2 1 2

=========r============ ============ ========= ==========
DDE___________________ 6900.8 0.0
DDD____________________ 14323.1 11825.6
DDT____________________ 287735.8 351178.4
DDT_______________ 6.9 3.3
Endrin________________ 248745.5 271318.6
Endrin Aldehyde_______ 11299.5 7390.3
Endrin Ketone 0.0 14185.3
Endrin______________ 4.3 7.4

Comments

0045



EPA 8081 DDT AJD ENDRIN BREAOWN SUNNARY

L Name : EMAX Inc
DG No. : 97E103____
ab Sample ID : PEMO2_____

Tab File ID : WE25-22 Lab File ID : XE25-22
flate Analyzed : 05/26/97_ Time Analyzed: 09:07:45
nst ID : GCTO16
C Column ID : 0.32mmX3Om DBGO8 D31701

% % Q
COMPOUND Area Area Breakdownl Breakdown2 1 2

= = = = = = = = = = = =-= = = = = = = = = = = = = = = = = = = = = = =

DDE___________________ 6422.8 0.0
DDD____________________ 14089.6 11931.8

IDDT___________________ 327375.4 455754.2
DDT_______________ 5.9 2.6
Endrin_________________ 283973.3 337473.6
Endrin Aldehyde______ 0.0 0.0
Endrin Ketone 0.0 12542.0
Endrin______________ 0.0 3.6

"omments _______

OO4S
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Book # T-A04-OO1

Ending Date '5 Time 4 —

tnltlai

L4/C.2 3CO

Analytical Batch va',

ANALYSIS RUN LOG

Method

jnstrumentlD E Starting Date /2) (i lime L-

Page93

thro

F

I 7
C

si
'

1:

'[

I c;

1)4•
ivp;::

- - i_ .,t
•1.t--

z

5cçT

i;;

— MatnX

Flie Name Run ID OF s w

— W23—i ?LkO
Si 00 i$6 C) — !CAL

L
— —

— —_____

______Le
—

-

— — —

..

U :I1rO
- I

—

.jJ/k I I
•..

—\-.

-•

I

t4ctes

— iC U

Standards XV /

Name ID Conc.(p

-_____________
Heane -7 i IL.

PLK ;e-c-7-l zcj
£C'l°l-

I.cçc
Tcw-p'.&
1CV—

1€co 3ji—OI /
Lf

-/I.
/__•/

- —

I

[column I ''L1

F
DisArchIv2l

t4ame Lccatn

Aiaed 3 jXy
Checked 3:

—

0 04



ANALYSIS RUN LOG Page94

AnaMlc Batch WE .
Instrument ID CiCIO

Method

StartlngDate Th Book # T-A04-OQ1

Ending Date _________ ti,4

-

File Name Run ID DF

Matrb

W Notes

Initial Calibration

q
V4-i -k-,c

rs.- L
: j

J t
c-

Standards ky (e,f
Name ID Conc.(Ik

Hexane '5IL
,Ewio S fZ6LL< SIlc-,,_ Zci'i — — vi

J
•

;*usI
S5 v,I'7
:.iu

Tv4 Sfll6-u wo--O'p
-6 —

toC..j- Cb—i
VK,-) — ( C

N
Nj;o

——. ———- -

—A

Column

Disk ArchaI

12: )1C)1

Name Location

-J

Analyzed By ' V
Checked By:

Date: ----

0049
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Page5:.:..

Book #T-A04-Oo1 -

-
AnaI,11caI Batch

I '...,strument ID

w6c

LI. .1

Method ko /

ANALYSIS RUN LOG

7eTOt Starting Date )Zc /1 Time k14 Ending Date (/2/'1 IAL

FileName RuniD

Matrix

DFSW Notes

Initial CaUbration

WC5-2 .-._ -.
1!(ELc—( 1et.KG hCE2TcJ

wE4ts- ?E rv'tO1
. .

— —

'f occoi Standards K•v 5/2 c/i
S- IeV To

—
Name ID Cone.

(, o — —
•.jC Hexane ..

.

C'EC'.'WI— PIPLK t-ô.-ij_i 20
e47Eo')wc ——- - '6M to- i_cc

' TOob�P, A SIt?_I,..) 6—-l TcEoz3$1
—— - -

s,re-I-) C'—f
U q7o-o

—— - -
trsilI pe4cA

..—

—
It- o, — - - GflYI

-rc,(c
..

53'JI-It,C
7.

0OO-IO4.
—

ic

16

liii_.
1111

///
..

,

-7
c

// .

/.
j2
7n

7-

DCC Tc4

prvO.2.

l?cco.2 ,4x 4 — — — )Colurnn Ii: cc 12: 7O I

t)cc0a.

I

I

Disk Archival

Name Location

Analyzed By.K\J

Checked By: -

Date: 0050



- Anat1icaIBatch wzc MeUod

ANALYSIS RUN LOG Page96

//

Book # T-A04-OO1

//

AraIyzed By: ______

Checked B ______

Date:

0051

J

-J

Instrument ID & CT o ,, starting Date 5 /2 1 Time Wk Ending Date c/2 c/' I Time NA-

File Name Run ID DF

Matrix

S W Notes

initial CaUbration

,/
vEc-!i qio-

)2

I

cq
C7

,"

—L_ '
— c

7 E 10 . -

:pi ,
'

— —

Do ide4

-tt s

Standards

Name ID Conc. (mg/L)'
,1

brv-cA
IVc'

tAi;t r Hexane

T)( To,c fçvr N
:

N\ 0
— — —

— —

Poc
_J

-
-' )

21j N
•;H •

IIiII //
1 III /NUi ——

'•. I I / /

—

-
//

Ico1imn Ii: O( k -7o?

Disk Archival
I

4 Name Location
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1:- 977oa —.t2..

—•_j-_

,;_,•• •'- •- .' i ' '1
4V IAANAYTICAI.

1L

EXTRACTION LOG FOR PESTICIDES

1
Prep. Batch

35500
Method 35600

35100
35zW

36400
5so CLPO

S Matrix PLP/1e k'4eI sng Date 0J/24'/17 Time /f.DO EndIng Date Time /"Ot)
Book # T-E04-OOi Page#

133

Lab

Sample

to

Sample

Amount

(6m1)

pH

Extract

Volume

(ml)

Notes

Standards ID Amount Added (ml)

Surrogate

*
-Q2.-4-..

Mi4
LCSIMS J'1—47I'G 0.4. e.i

/-Oi'3 W& 1000 10
• O..t.*

C 13 W
p

LPcr7-
CO/.3 WC J Reage Lo / ID

7XVO3J8 5VQ 5
TXEO03efL. 5120 5 JPLP LCS Hexane Jj_f_7
7CI03 -01 j ./.3

1

Na2SC4

) H2S04
,"

—OJ (

o4/6q7/ NaOH
f/eQ

/
(

QJ
-oc

— —

ill "
*

SDG # Ect LocaUon

t —07
—S

—S3

\-
'3
ff9

Commenta:_________________-_'_'
1(

9.!E7o— 09v ioooii
f:j(, tV

/0

:

/OOo /0
(OQo t,Ii- -;;

PV/'L£
Prepared By-.

Standard Added By

Checked By.

Extracts Received By--

LA6ORATORIES (NC., 63 Maple Aye., Torrr,ce CA 95O3

v -

TEL 31O) 6(8-8589 FAX t3101 61
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EXTRACTION LOG FOR TCLP

Prep. Batch )7O03tS Method1311' D Book# T-E11-OO1 Page#
038

7.—

Matrix Starting Date &3 17 Time /50O Ending Date t?J'- 17 mie 0)

Lab

Sample

ID

144
Sample

pH

Sample

AmoUnt

(g)

TCLP

FlUid

Reqd.

Extraction

SolutIon

(ml)

Extract

pH

Notes

'1k ,'4'

Callbration of pH meter

Buffer ID Value ReadInJ

J44 .0I 5 100
TXEOO3J'& 4°' 4 C)
9.7 /O3.. 0/ ..3q 10(2 10cc .l3 3 Slope /O?

-.O.t 4/7 —— I j'3'( pHmeterlD

\ J9
I — O' . 03

—0S 1./i—
07 , .. I

.30C)

/OQ

—

_
3 000
/O&7 4'

13

d 3'
.9/3
37

Preparation or TCLP Solution

Reagents Lct# Amount Final Vol.

AceUc
Acid

S1

S3

/,9

— —

-3vYL
— —

4AM' Q.43

M9

IN NaOH

Reagent
Water

pH D

•}V7O/

E.Date

.-/i

—..c'i 2. / 3 I. 3.9
Rotary

lAgitator#I 3 I rpm I 3o I
s'e.c9
—S7 'i

L /7 / 15/-
RoomTemperature(°C)

I Theostat I
High I I Sethng Criteria

Z3_J
Comments:

—
,
c.

p7Prepared By:

Checked B

Extracts Received By:

Nt—

r;tl 005 I.
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LABORATORY REPORT FOR

JACOBS ENGINEERING GROUP

CARS WELL AFB I 05G47900

SW1312/8081
SPLP/PCBs

SDG#: 97E103

JUNE 10, 1997



CASE NARRATIVE

CLIENT: JACOBS ENGINEERING GROUP

PROJECT: CARSWELL AFB / 05G47900

SDG: 97E103

SW1 312/8081
SPLP!PCBs

Twelve (12) soil and two (2) water samples were received on 05/22/97 to be analyzed for
PCBs by SW3520/8081 in accordance with SW846(1994,9).

1. Holding Time

All samples were extracted and analyzed within holding time.

2. Surrogate Recovery

All surrogate recoveries were within QC limits.

3. Matrix Spike/Matrix Spike Duplicate

All recoveries and RPDs were within the QC limits.

4. Lab Control Sample/Lab Control Sample Duplicate

All recoveries were within QC limits for PCB 1254.

5. Method Blank

Method blanks were free of contamination.

6. Instrument Performance and Calibration

Initial calibration was at five-point for PCB-1 254, PCB-1 01 6 and PCB-1 260, the RSD
were all within the QC limits. Continue calibration was done at 12 hour interval. All
%D were within 15%.

7. Sample Analysis

All sample analyses were done within QC requirements.

0001



LAB CHRONICLE
SPLP PCBS

LIENT:
PROJECT:

....DG/BATCH
MATRIX:

Jacobs Engineering Group
Carswell AFB / 05G47900

NO. : 97E103
Soil

= = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = =

SN'IPLE ID CONTROL %H20
NO

PREPARATION
BATCH/DATE/TIME

ANALYT I CAL
BATCH/DATE/TIME

CALIB FILE
REF ID

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = =

E10362 NA ef"cJ
5-(21f'1

E103-63 NA
1

w5.—k VEt-,

7

0

--

0002

S

'V !:::

'-I

05/27/1997 11:58

CR-A162 903

_...R-A162 904

—

R-A162905 E103-64 NA
I

R-A162906 E103-65 NA
t

R-A163001 E103-68 NA .2
CR-A163002 E103-69 NA W3 2Y
—A163003 E103-70 NA

"R-A163004 E103-71 NA
.2C

R-Al63005 E103-72 NA
. .

R-A163006 E103-73 NA 2-
CR—A163007 E103-74 NA

lq
R-A163008 El03-75 NA—

'1

.
H

z-

WA



05/27/1997 11:58

LAB CHRONICLE
EPA 608 (PCBa)

CLIENT: Jacobs Engineering Group
PROJECT: Carswell AFB I 05G47900

SDG/BATCH NO.: 97E103
MATRIX: Water

== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = a = = = = = = = = = = = = = = = = = = = = = = = = = = a = = = = = —

SAMPLE ID CONTROL %H20 PREPARATION ANALYTICAL CALIB FILE
NO BATCH/DATE/TIME BATCH/DATE/TIME REF ID

Eio—61 w. eqEorf /,/'r rc

COIW woc , t-V'FOç-

Txco';. p J 1 .1, _____ j

0003
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SW3520/8081
PCB s

,; Practical Quantitation Limit
-.eft of is related to first column

dent
= a = = = = = = = = = = = = = = = = fi = = = = = == = = = = = = = fi = = = = = = = = a = = = = = = = = = = = = = = = = a = = = = = = = = = = = nfl

08:00
06:05

JACOBS ENGINEERING GROUP DaTime Colicted: 05/20/97
Project : CARSWELL AFB I 05G47900 DaTime Received: 05/22/97

3atch No. : 97E103 DaTime Extrctd : 05/27/97
Sample ID : CR-A162709 DaTime Analyzd : 05/29/97
Lab Cnt NO.: E103-50 Di].utn Factor : 1
Lab File ID: WE28-3]. Matrix : WATER

- Ext Btch ID: CPEO14W % Moisture : NA
Calib. Ref.: WE28-23

a a nan a a
Instrument ID :

ann ann nfl a an nfl nfl nfl
GCTO16
=nn n

ARAMETERS

iCB-1O1G
PCB-1221
CB- 1232
CE-l242
PCB—1248
OC3..1254
CB-1260

—
SURROGATE

'etrachloro-m-xylene
ecachlorobiphenyl

RESULTS PQL MDL

(ug/ (ug/L) (ug/L)

(ND) ND 1 .22
(ND) ND 1 .2].

(ND) ND 1 .24
(ND) ND 1 .18
(ND) ND 1 .33
(ND) ND 1 .18
(ND) ND 1 .12

PARAMETERS % RECOVERY

(84) 86
(97) 112

included the
Out Side of QC

reported column
Limit.

22
.21
.24
.18
.33
.18
• 12

QC LIMIT

45-125
34- 133

Right of related to second column

0005



396. taLl

SW1312/8081
SPLP/PCBs

SURROGATE PARAMETERS

Decachiorobiphenyl

PQL:
Left

included the
Date and Time of
* Out Side of QC

reported column
SPLP
Limit.

% RECOVERY

(65) 75
(ios) 106

QC LIMIT

45- 125
34- 133

= = = = = = = = = = S== = = = = = = = = = n = = = = = S== = = = 5== = = = = = = = = = = = = = = = = = = = = S =5== = = = = 5== = Sr
Client : JACOBS ENGINEERING GROUP DaTirne Colicted: 05/19/97
Project : CARSWELL AFB / 05G47900 DaTime Received: 05/22/97
Batch No. 97E103 DaTime Extrctd : 05/27/97 08:00
Sample ID : CR-A162903 DaTime Analyzd : 05/28/97 19:42
Lab Cnt NO.: E103-62 Dilutn Factor : 1
Lab File ID: WE2B-14 Matrix WATER
Ext Etch ID: CPEO14W % Moisture : NA
Calib. Ref.: WE28-8 Instrument ID GCTO16
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = S = = = = = = = = = = = = = = = = = = S

PARANETERS

PCB-1016
PCB-1221
PCB- 12 32
PCB- 12 42
PCB-1248
PCB-1254
PCB- 12 60

Tetrachloro-m-xylene

RESULTS POL MDL
(ug/L) (ug/L) (ug/L)

(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

ND 1 .22
ND 1 .21
ND 1 .24
ND 1 .18
ND 1 .33
ND 1 .18
ND 1 .12

Practical Quantitation Limit
of is related to first column ;

Extraction 05/23/97

Right of related to second

12 :00

.22

.21

.24

.18

.33

.18

.12

c 01 umn

0006



r

SW1312/8081
SPLP/PCES

-

= = = = = = = = = = = = = = = = = = = = = = = = = = = S = = = = = = = = = = = = = = = = S = = = = = = = = = = = = S = = = = = = = = = = = = = = = a

—PCB-1016
PCB-1221
PCB- 1232

_PCB-].242
PCB- 1248
PCB-1254
PCB-12 60

08:00
21:32

.22
•21
.24
.18
.33
.18
.12

SURROGATE PARAMETERS % RECOVERY QC LIMIT

_retrachloro -rn-xyl ene
Decachi orobiphenyl

—Left
included the

Date and Time of
* Out Side of QC

(64) 87
(102) 107

45-125
34-133

'ent : JACOBS ENGINEERING GROUP DaTime Colicted: 05/19/97
Project :

.3atch No.
CARSWELL AFE
97E103

/ 05G47900 DaTime Received:
DaTime Extrctd

05/22/97
05/27/97

Sample ID CR-A162904 DaTime Arialyzd : 05/28/97
Lab Cnt NO. E103-63 Dilutn Factor : 1
Lab File ID WE2B-17 Matrix : WATER
Ext Btch ID CPEO14W % Moisture : NA
Calib. Ref. WE28-8 Instrument ID : GCTO1G
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = S = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

RESULTS PQL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)

(ND)
(ND)
(ND)
(ND)
(ND)'
(ND)
(ND)

ND 1 .22
ND 1 .21
ND 1 .24
ND 1 .18
ND 1 .33
ND 3. .18
ND 1 .12

Practical Quantitation Limit
of is related to first column

reported column
SPLP Extraction 05/23/97
Limit.

Right of related to second

12:00

column

0007



5W1312/8081
SPLP/PCBs

= = = = = = = = = = a = a = = = = = = = = = — = = = = = = = = — = = = = a = = = = = = = = = = = = = = = = = = = = = = = = = = = = = fl

Client JACOBS ENGINEERING GROUP DaTime Colicted: 05/19/97 ,
Project CARSWELL AFE / 05G47900 DaTime Received: 05/22/97
Batch No. : 97E103 DaTime Extrctd : 05/27/97 08:06
Sample ID : CR-A162905 DaTitne Analyzd : 05/28/97 22:0
Lab Cnt NO.: E103-64 Dilutri Factor : 1
Lab File ID: WE28-18 Matrix WATER
Ext Etch ID: CPEO14W % Moisture : NA
Calib. Ref.: WE28-8 Instrument ID : GCTO16
= = = = = = = a = = = = = a = = = = = = = = = = = = = = = = = = = = = = = = = = a = = = = = = = = = = = = = = a = = = = = = = = = = = = = =

RESULTS PQL MDL
PARETERS (ug/L) (ug/L) (ug/L)

PCB-l0lG (ND) ND 1 22 .22
PCB-1221 (ND) ND 1 21 .21
PCB-1232 (ND) ND 1 24 .24
PCB-1242 (ND) ND 1 18 .18
PCB-1248 (ND) ND 1 33 .33
PCB-1254 (ND) ND 1 18 .18
PCB-1260 (ND) ND 1 12 .12

SURROGATE PAP..AMETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene (55) 65 45-125
DecachlorobiphenyJ. (107) 117 34-133

PQL: Practical Quantitation Limit
Left of is related to first column ; Right of related to second column

included the reported column
Date and Time of SPLP Extraction 05/23/97 12:00
* Out Side of QC Limit.

0008



PCE-J.016
PCB-122].
PCE- 1232
PCB- 12 42
PCB-1248
PCE -1254
PCB-1260

SW1312/8081
SPLP/PCBs

.22
• 21
.24
• 18
.33
.18
• 12

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene
Decachiorobiphenyl

— Left
included the

Date and Time of
* Out Side of QC

(73) 82
(107) 112

45-125
34-13 3

Proj ect : CARSWELL AFE / 05G47900 DaTime Received: 05/22/97
.....Batch No. 97E103 DaTime Extrctd : 05/27/97 08:00
Sample ID CR-A162906 DaTirne Analyzd : 05/28/97 22:46
Lab Cnt NO. E103-65 Dilutn Factor
Lab File ID WE28-19 Matrix : WATER
Ext Etch ID CPEO].4W % Moisture : NA
Calib. Ref. WE28-8 Instrument ID : GCTO1G
= = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

PARAMETERS
RESULTS PQL MDL

(ug/L) (ug/L) (ug/L)

(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

ND 1 .22
.ND 1 .21
ND 1 .24
ND 1 .18
ND 1 .33
ND 1 .18
ND 1 .12

Practical Quantitation Limit
of is related to first column ; Right

reported column
SPLP Extraction 05/23/97
Limit.

of related to second

12 :00

column

OOO



SW3 52 0/8 081
PCBs

Project : CARSWELL AFB / 05G47900 DaTime Received: 05/22/97
Batch No. : 97E103 DaTime Extrctd : 05/24/97 15:0(
Sample ID : CR-A162908 DaTime Analyzd : 05/28/97 13:14
Lab Cnt NO.: E103-67 Dilutn Factor : 1
Lab File ID: WE28-35 Matrix : WATER
Ext Etch ID: CPEO13W % Moisture : NA
Calib. Ref.: WE28-34 Instrument ID : GCTO1G
== = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = =

RESULTS PQL MDL
PARNETERS (ug/L) (ug/L) (ug/L)

PCB-1016 (ND) ND 1 22 .22
PCB-1221 (ND) ND 1 21 .21
PCB-1232 (ND) ND 1 24 .24
PCB-1242 (ND) ND 1 18 .18
PCB-1248 (ND) ND 1 33 .33
PCB-1254 (ND) ND 1 18 .18
PCB-1260 (ND) ND 1 12 .12

SURROGATE PARANETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene (85) 87 45-125
Decachiorobiphenyl (111) 115 34-13

PQL: Practical Quantitation Limit
Left of j is related to first column ; Right of related to second column

included the reported column
* Out Side of QC Limit.

0010-



SW1312/8081
SPLP/PCBs

Project : CARSWELL AFB I 05G47900 DaTime Received: 05/22/97
—Batch No. : 97E103 DaTime Extrctd : 05/27/97 08:00
Sample ID : CR-A163001 DaTime Analyzd : 05/28/97 23:22
Lab Cnt NO.: E103-68 Dilutn Factor : 1
Lab File ID: WE2B-20 Matrix : WATER
Ext Btch ID: CPEO14W % Moisture : NA
Calib. Ref.: WE28-8 Instrument ID : GCTO16
== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = =

RESULTS PQL MDL
PARAIETERS (ug/L) (ug/L) (ug/L)

''PCB-lOlG (ND) ND 1 .22 .22
PCB-122]. (ND) ND 1 21 .21
PCB-1232 (ND) ND 1 24 .24

-PCB-1242 (ND) ND 1 18 .18
PCB-1248 (ND) ND 1 33 .33
PCB-1254 (ND) ND 1 18 .18
PCB-1260 (ND) ND 1 12 .12

SURROGATE PARAMETERS % RECOVERY QC LIMIT

...Tetrach1oro-m-xy1ene (77) 85 45-125'
Decachiorobiphenyl (112) 124 34-133

'L: Practical Quantitation Limit
Left of is related to first column ; Right of j related to second column

) included the reported column
Date and Time of SPLP Extraction 05/23/97 12:00
* Out Side of QC Limit.

0011



— 398. .19o

SW1312/808].
SPLP/PCBs

SURROGATE PARAMETERS % RECOVERY

reported column
SPLP Extraction 05/23/97 12:00
Limit.

QO LIMIT

08:00
01:49

RESULTS PQL MDL
(ug/L) (ug/L) (ug/L)

==n;=fl==at
Project : CARSWELL AFE / 05G47900 DaTime Received: 05/22/97
Batch No. : 97E103 DaTime Extrctd : 05/27/97
Sample ID : CR-A163002 DaTime Analyzd : 05/29/97
Lab Ont NO.: E103-69 Dilutn Factor : 1
Lab File ID: WE28-24 Matrix : WATER
Ext Etch ID: CPEO14W % Moisture NA
Calib. Ref.: WE2B-23 Instrument ID
== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = =

: GCTO1G
== = = = = = =

PARAMETERS

POE-biG
POE -1221
POE -1232
POE- 12 42
POE- 1248
P03-1254
PCB- 12 60

Tetrachioro-m-xylene
Decachiorobiphenyl

PQL:
Left of

included the
Date and Time of
* Out Side of QC

(ND)
(ND)
(ND)
(ND)

(ND)1
(ND)
(ND):

ND
ND
ND
ND
ND
ND
ND

1
1
1
1
1
1
1

Practical Quantitation Limit
is related to first column

22 .22
21 .21
24 .24
18 .18
33 .33
18 .18
12 .12

(77) 125 45-125
(111) 117 34-133

Right of related to second column

0012



SW1312/8081
SPLP/PCBs

a '£

Project
Batch No. :

Sample ID
Lab Cnt NO.:
Lab File ID:

- Ext Btch ID:
Calib. Ref.:

JACOBS ENGINEERING
CARSWELL AFB / 05G4
97E103
CR-A163 003
E103-70
WE28-25
CPEO14W
WE28-23

GROUP
7900

Colicted:

DaTirne Analyzd
Dilutn Factor
Matrix
% Moisture
Instrument ID

:NA

08:00
02:26

= = = = — = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = =====— = = = =

RESULTS
PARAMETERS (ug/L)

Left
included the

Date and Time of
* Out Side of QC

(72) 8].
(104) 120

reported column
SPLP Extraction 05/23/97
Limit.

45- 125
34-133

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = =

DaTirne 05/20/97
DaTirne Received: 05/22/97
DaTime Extrctd : 05/27/97

05/29/97
1
WATER

GCTO1G

PCB-1016 (ND)
PCB-1221 (ND)
PCB-1232 (ND). PCB-1242 (ND)
PCB-1248 (ND)
PCB-1254 (ND)
PCB-l260 (ND)—

SURROGATE

ND
ND
ND
ND
ND
ND
ND

1

PARAMETERS

1

22

1
21

PQL
(ug/L)

QC LIMIT

MDL
(ug/L)

.22

.21

.24

.18

.33

.18
12

24
1
1

% RECOVERY

.18
.33

Tetrachloro-rn-xylene
Decachiorobiphenyl

Practical Quantitation Limit
of is related to first column

1
1

18
12

Right of related to second

12:00

column

0013



396 zL92
SW13].2/8081

SPLP/PCBs

Project : CARSWELL AFB / 05G47900 DaTime Received: 05/22/97
Batch No. : 97E103 DaTime Extrctd : 05/27/97 08:00
Sample ID : CR-A163004 DaTime Arialyzd : 05/29/97 03:02
Lab Cnt NO.: El03-71 Dilutn Factor : 1
Lab File ID: WE28-26 Matrix : WATER
Ext BtchID: CPEO14W % Moisture : NA —
Calib. Ref.: WE28-23 Instrument ID GCTO1G
== = = = = = = = = = = = = = = = = = = —===== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = —==== = = = = = = = = =

RESULTS PQL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)

PCB-1016 (ND) ND 1 22 .22
PCB-1221 (ND) ND 1 21 .21
PCE-1232 (ND) ND 1 24 .24
PCB-l242 (ND) ND 1 18 .18
PCB-l248 (ND) ND 1 33 .33
PCB-1254 (ND) ND 1 .18 .18
PCB-l260 (ND) ND 1 .12 .12

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene (77) 100 45-125
Decachlorobiphenyl (122) 127 34-133

PQL: Practical Quantitation Limit
Left of is related to first column ; Right of related to second column
( ) included the reported column
Date and Time of SPLP Extraction 05/23/97 12:00
* Out Side of QC Limit.

0014



-
- 396. 193

SW1312/8081
SPLP/PCBs

Project : CARSWELL AFE / 05G47900 DaTime Received: 05/22/97
—Batch No. : 97E103 DaTime Extrctd : 05/27/97 08:00

Sample ID : CR-A163005 DaTime Analyzd : 05/29/97 03:39
Lab Cnt NO.: E103-72 Dilutn Factor : 1
Lab File ID: WE28-27 Matrix : WATER
Ext Etch ID: CPEO14W % Moisture : NA
Calib. Ref.: WE28-23 Instrument ID : GCTO1G
== = = = = = = = = —==== = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = =

RESULTS PQL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)

—
PCB-1016 (ND) ND 1 22 .22
PCB-1221 (ND) ND 1 21 .21
PCB-1232 (ND) ND 1 24 .24

— PCB-1242 (ND) ND 1 18 .18
PCB-1248 (ND) ND 1 33 .33
PCB—1254 (ND) ND 1 18 .18
PCB-l260 (ND) ND 12 .12

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene (70) 89 45-125
Decachiorobiphenyl (107) 112 34-133

'hrQL: Practical Quantitation Limit
Left of is related to first column ; Right of related to second column

) included the reported column
Date and Time of SPLP Extraction 05/23/97 12:00
* Out Side of QC Limit.

S

0015



SW1312/8081
SPLP/PCBs

Client
Proj ect
Batch No.
Sample ID
Lab Cnt NO.
Lab File ID
Ext Etch ID
Calib. Ref.

SURROGATE PARAMETERS

PQL:
Left

included the
Date arid Time of
* Out Side of QC

% RECOVERY

DaTirne Colicted: 05/20/97
DaTime Received: 05/22/97
DaTime Extrctd : 05/27/97
DaTime Arialyzd : 05/29/97
Dilutn Factor : 1
Matrix : WATER
% Moisture : NA
Instrument ID : GCTO16

QC LIMIT

IL

= = = = = = = = = = = = = = = = = = = = = = = = = a = = = a======— = = = = = = = a = = = = = = = = = = = = = = = = = = a = = = — = = = = = = -

ND
ND
ND
ND
ND
ND
ND

JACOBS ENGINEERING GROUP
CARSWELL AFB / 05G47900
97E].03 08:00
CR-A163006 04:15
E103-73
WE2B-28
CPEO14W —
WE2B-23

== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = == = = —===—— = = = = = = = = = = = = =

RESULTS PQL MDL
—

PARAMETERS (ug/L) (ug/L) (ug/L)

PCB-10l6 (ND) 1 22 .22
PCE-1221 (ND) 1 21 .21
PCB-1232 (ND) 1 24 .24
PCB-1242 (ND) 1 18 .18
PCB-1248 (ND) 1 33 .33
PCB-].254 (ND) 1 18 .18
PCB-1260 (ND) 1 12 .12

Tetrachlorc-m-xylene (74) 107 45-125
Decachiorobiphenyl (91) 110 34-133

Practical Quantitation Limit
of is related to first column ; Right of related to second column

reported column
SPLP Extraction 05/23/97 12:00
Limit.

0018



SW13 12/80 81
SPLP/PCBs

SURROGATE PARAMETERS

Decachiorobiphenyl

Left
included the

Date and Time of
* Out Side of

% RECOVERY

reported column
SPLP Extraction 05/23/97

QC LIMIT

45- 125
34-133

Project
Batch No.
Sample ID
Lab Cnt NO.:
Lab File ID:
Ext Btch ID:
Calib. Ref.:

CARSWELL AFB / 05G47900 DaTime Received: 05/22/97
97E103 DaTime Extrctd : 05/27/97 08:00

DaTime Analyzd : 05/29/97 04:52CR-A163 007
E103-74
WE2B-29
CPEO14W
WE28-23

PARAMETERS

Matrix
Dilutn Factor : 1

= = = = = = = = = = = = = = = = = = = a = = = = = = a a= a = = = = a = = = = a = = = a a a = = = = a = =

% Moisture
Instrument

WATER
:NA

ID GCTO16

PCB-1016 (ND)
PCB-l22J. (ND)
PCB-1232 (ND)

..PCB-1242 (ND)
PCB-1248 (ND)
PCB-1254 (ND)
PCB-1260 (ND)

PQL MDL
(ug/L) (ug/L) (ug/L)

.22

.21

Tetrachloro-m-xylene

ND 1
ND 1
ND 1 .24
ND 1 .18
ND 1 .33
ND 1 .i8
ND 1 .12

(67) 83
(104) 108

Practical Quantitation Limit
of is related to first column ; Right

QC Limit.

of related to second

12 00

-S

—

.22

.21

.24

.18

.33

.18
• 12

column

0017



1b

SW1312/8081
SPLP/PCBs

== t = = = = = = = = = = = = = = = — = a = = = = = = = = a = = = = = = = = = = = = = = = = = = = == = = = = = a = = = = = = = = = = = = = = = = = —

Client
Project
Batch No.
Sample ID
Lab Cnt NO.
Lab File ID
Ext Btch ID
Calib. Ref.

PARAMETERS

DaTime Colicted: 05/20/97
DaTinie Received: 05/22/97
DaTime Extrctd : 05/27/97
DaTime Analyzd : 05/29/97
Dilutn Factor : 1
Matrix : WATER
% Moisture : NA
Instrument ID : GCTO16

PCB-1016
PCB-1221
PCB- 12 32
PCB- 1242
PCB-1248
PCB -1254
PCB- 12 60

.22

.21

.24
18

.33

.18
12

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene
Decachiorobiphenyl

PQL:
Left

included the
Date and Time of
* Out Side of QC Limit.

(68) 85
(99) 110

45-125
34-133

JACOBS ENGINEERING GROUP
CARSWELL AFB I 05G47900
9 7E 103
CR -A].63008
E103-75
WE 28-30
CPEO14W
WE28-23

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =:

08 : 0 C

05:29

RESULTS PQIi MDL
(ug/L) (ug/L) (ug/L)

(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

ND 1 .22
ND 1 .2].

ND 1 .24
ND 1 .18
ND 1 .33
ND 1 .18
ND 1 .12

Practical Quantitation Limit
of is related to first column

reported column
S PLP Extraction 05/23/97 12:00

Right of j related to second column

0018



39Gm zig?

SW3520/8081
PCEs

Project : CARSWELL AFE / 05G47900 DaTime Received: 05/27/97
—Batch No. : 97E103 DaTime Extrctd : 05/27/97 08:00
Sample ID : MBLK1W DaTime Analyzd : 05/28/97 16:39
Lab Cnt NO.: CPEO14WB Dilutn Factor 1
Lab File ID: WE28-9 Matrix : WATER
Ext Etch ID: CPEO14W % Moisture : NA
Calib. Ref.: WE28-8 Instrument ID : GCTO16
== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

RESULTS PQL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)
PCE-1016 (ND) ND 1 22 .22
PCB-1221 (ND) ND 1 21 .21
PCB-1232 (ND) ND 1 24 .24

....PCE-1242 (ND) ND 1 18 .18
PCB-1248 (ND) ND 1 33 .33
PCB-1254 (ND) ND 1 18 .18
PCE-1260 (ND) ND 1 12 .12
SURROGATE PARAMETERS % RECOVERY QC LIMIT

.....Tetrachloro-m-xylene (86) 85 45-125
Decachiorobiphenyl (112) 105 34-133

,'L: Practical Quantitation Limit
Left of is related to first column ; Right of related to second column

included the reported column
* Out Side of QC Limit.

0019



SW3 52 0/8 081
PCBs

== = = a = = = = = = = = = = a = — = = = = = = = a= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = — = = = = = a = = = = = = = =

Client : JACOBS ENGINEERING GROUP DaTime Colicted: NA
Project : CAR.SWELL AFB / 05G47900 DaTime Received: 05/24/97
Batch No. : 97E103 DaTime Extrctd 05/24/97 15:W
Sample ID : I'.SLK3W DaTime Analyzd : 06/05/97 19:4'r
Lab Cnt NO.: CPEO13WB Dilutn Factor : 1
Lab File ID: WFO5-4 Matrix : WATER
Ext Etch ID: CPEO13W % Moisture : NA
Calib. Ref.: WFO5-3 Instrument ID : GCTO16
== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = a

RESTJLTS PQL MDL —
PARAMETERS (ug/L) (ug/L) (ug/L)

PCB-10l6 (ND) ND 1 22 .22
PCB-1221 (ND) ND 1 2]. .21
PCE-1232 (ND) ND 1 24 .24
PCB-1242 (ND) ND 1 .18 .18
PCB-].248 (ND) ND 1 .33 .33
PCB-1254 (ND) ND 1 .18 .1B
PCB-1260 (ND) ND 1 12 .12

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene (71) 63 45-125
Decachiorobiphenyl (100) 113 34-133

PQL: Practical Quantitation Limit
Left of is related to first column ; Right of related to second column

included the reported column
* Out Side of QC Limit.

0020



£99

SW1312/8081
SPLP/PCBs

Proj ect
—Batch No.
Sample ID
Lab Cnt NO.
Lab File ID:
Ext Etch ID:
Calib. Ref.:

WE28-12
CPEO14W
WE 28-8

DaTime Colicted:
DaTime Received:
DaTime Extrctd
DaTime Arialyzd
Dilutn Factor
Matrix
% Moisture
Instrument ID

— PCB-1O16
PCB-1221
PCB- 1232
PCB- 1242
PCB-1248
PCB- 12 54
PCB-1260

.22

.21

.24

.18

.33

.18

.12

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Decachlorobiphenyl
45- 12 5
34- 133

included the
Date and Time of
* Out Side of QC

reported column
SPLP Extraction 05/23/97
Limit.

= = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = == = = = = = = == = = = = —===—— = = = = = = = =

JACOBS ENGINEERING GROUP
CARSWELIL AFB / 05G47900
97E103
MBLK2W
TXEO 04 SB

NA
OS/2
OS/2
OS/2
1

7/97
7/97
8/97

08:00
18:29

= = = = = = = = = = = = = =.= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

PARAMETERS
RESULTS
(ug/L)

POL
(ug/L)

MDL
(ug/L)

WATER
:NA
GCTO16

(ND)
(ND)
(ND)
(ND)
(ND)
(ND)
(ND)

Tetrachloro-m-xylene

ND 1 .22
ND 1 .21
ND 1 .24
ND 1 .18
ND 1 .33
ND 1 .18
ND 1 .12

(61) 63
(115) 109

Practical Quantitation Limit
of J is related to first column ; Right of J related to second

12 : 00

c 01 umn

0021



• .200

SW1312/8081 -

SPLP/PCBs

== = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = r
Client : JACOBS ENGINEERING GROUP DaTime Collcted: NA
Project CAR.SWELL AFE / 05G47900 DaTime Received: 05/24/97
Batch No. : 97E103 DaTime Extrctd 05/24/97 15:00_
Sample ID : MBLK4W DaTime Analyzd : 06/05/97 20:23
Lab Cnt NO.: TXEOO3SB Dilutn Factor : 1
Lab File ID: WFO5-S Matrix WATER
Ext Etch ID: CPEO13W % Moisture : NA —
Calib. Ref.: WFO5-3 Instrument ID : GCTO16

== = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

RESULTS PQL MDL
PARAMETERS (ug/L) (ug/L) (ug/L)

PCE-10l6 (ND) ND 1 22 .22
PCE-1221 (ND) ND 1 21 .21
PCB-1232 (ND) ND 1 24 .24
PCB-l242 (ND) ND 1 18 .18
PCB-l248 (ND) ND 1 33 .33
PCB-1254 (ND) ND 1 18 .18
PCB-l260 (ND) ND 3. 12 .12

SURROGATE PARAMETERS % RECOVERY QC LIMIT

Tetrachloro-m-xylene (77)70 45-125
Decachlorobiphenyl (122) 130 34-133

PQL: Practical Quantitation Limit
Left of is related to first column ; Right of related to second column

) included the reported column
Date and Time of SPLP Extraction 05/23/97 12:00
* Out Side of QC Limit.

0022
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3C3ã • .204-

INITIAL CALIBRATION

METHOD EPA 8081

Name : EMAX Inc
\...itrunent ID GCTO16

GC CoLum, : 08608

Coluin size ID: 0.32MMX30M

LFID & Datfme: WE23-2 05-23-97 14:56:79

LEID & Datime: WE23-3 05-23-97 15:32:57

LFID & Datime: WE23-4 05-23-97 16:09:36
— LFID & Datime: WE23-5 05-23-97 16:46:16

LFID & Datime: WE23-6 05-23-97 17:22:58
CONC UNIT: PPB

CONC j CALIBRATION FACTORS (AREA/UNIT)
I I

COMPWND X 1.0K 2.5K S.Oxj8.Ox 110.OX MEAN %RSD

•znn r: j I I I

1PCB1016-1 100.0 2201 1891 169! 1681 158f 1811 14

JPCB-1O16-2 j 1OO.0 477j 400J 3621 343J 321J 'I 16

1PCB1016.3 I ioo.o 217j 194J 1791 170J 1601 1841 12
I

jPCB-1016-4 I 100.01 7121 615! 5611 5531 523! 3l 13
IPCB-1016-5 j 100.0J 2411 2061 2471 2421 i68j 2211 15

jPCB-1260-1 I 100.01 'l 2941 2711 2541 2391 2801 15
JPCB-12602 j 100.Oj 647J 5421 5061 4721 4421 5221 15
IPCB.1260.3 I 100.Oj 479J 4691 436! 4091 13

JPCB-1260-4 I 100.01 5! 803 7421 6951 6591 nil 15

IPCB.1260.5 I 100.01 5021 452! 417! 3921 3711 4271 12j :r J
cc= fss gz zns

'—trac)Uoro-m-xyLene I 5.0 104101 93301 8975j 90181 8683! 9283! 7

achLorobiphenyL__________ I 5.01 9302! 87261 79111 73271 6943! 80421 12r I_I_I_I_I_I_I_I_

FORM VI PCB -2 1/96

S

0026



Cc4POUND

I

mSszflflnnfl_nt
IPC8-1016-1 I

PC8-1016-2 I

IPCB-1016.3 I

IPCB-1016-4__________________ I

1PC8-1016-5 I

IPCS-1260-1__________________ I

1PC81260-2
PCB-1260-3_________________

IPcB-1260-4

1PCB12605

I Tetrachloro-m-xylene________ I

Ioecachtorobiphenyl I

CONC CALIBRATION FACTORS (AREA/UNIT)
I I

X I1.0X12.5X15.0X18.OXI1O.OXIMEANI%RSDIZm IflflZCrn jt I

100.01 2211 2131 1941 1911 1811 2001 8

100.01 5111 4391 4051 39I 3561 4181 •15 I

100.01 7681 6851 6351 6341 6051 6651 10

100.01 3801 3351 3091 3041 3021 3261 10

100.01 6551 571 5411 5161 4881 55I 12 I

100.01 6651 5761 5431 5141 4831 556J 13

100.01 6371 5951 5701 5I 6141 12
100.01 4151 3661 3461 3351 3141 3551 11

100.01 3411 3061 2971 3031 2801 305J 7
I

100.01 11031 9861 9l 93I 9301 9891 7 I

I I I Iflflttl I

5.01 92861 86341 85531 87951 85151 87571
' I

5.0 106551 96061 9304j 91501 87661 94961 8 I

I ___ I__I___ I___ I___ I___ I__ I___

FORK VI PCB -2 1/96

0027—

INITIAL CALIBRATION

METK EPA 8081

•r*. !! P

Lab Name

Instrunent ID
SC Cotumr
Colt.r,, size ID:
LFID & Datime:
LFID & Datime:
LFID & Datime:
LFID & Dethne:
LFID & Datime:
CONC UNIT:

EMAX Inc
GCTO16

081701

0.32NMX3OK

XE23-2 05-23-97
XEZ3-3 05-23-97
XE23-4 05-23-97
XE23-5 05-23-97
XE23-6 05-23-97
PPB

14:56:19

15:32:57

16: 09 :36

16:46:16

17: 22:58



:c L.

INITIAL CALIBRATION

METHCO EPA 8061

'lame : EMAX Inc

uner%t ID : 0C1016

3.C CotLurlu : DB608

Cotuw sIze ID: O.32MMX3OM

LFID & Datime: UE23-2 05-23-97 14:56:19
LFID & Datime: WE23-3 05-23-97 15:32:57
FID & Datime: WE23-4 05-23-97 16:09:36
LFID & Datime: WE23-5 05-23-97 16:46:16
LFID & Datime: WE23-6 05-23-97 17:22:58

—•1 RI OF STANDARDS (MIN) j MEANJ RT WINDO4

I
COMPOUND

j 1.OX 2.5X 50X1 8.OXI1O.DX1 RI J FROM! TO

I =t I I I = I I == I I I

IPCB-1016-1_________________ I 8.451 8.45! B.45j 8.45! 8.45j 8.45j 8.351 8.551

'PCB-1016-2__________________ 110.19110.19110.19110.191 1O.19J10. 19110.09110.291

IPCB-10163_________________ I11.44I11.I11.44I11.44l11.44l11.44I11.34l11.54I

PCB.1016—4_____________________ j11.77111.75j11.75I11.75111.77I11.76I11.66111.86I

JPCB-1O16-5 112.47112.47112.47112.47112.47112.47112.37112.571

PCB-1260-1_________________ l19.15l19.15I19.15!19.15119.15119.15119.05119.25I

IPCB-1260-2 I19.99I19.99I19.99l19.I19.99I19.99I19.89I20.09J

IPCB-1260-3__________________ 120.41120.41120.41120.41120.41120.41120.31120.511

HPCB-1260-4 I24.88124.88124.88124.88124.88124.88I?4.78I24.981

IPCB-1260-5 127.00!27.00127.00127.00127.00127.00126.90127.101

I ==l== =1.1 =1= I===== ItI=1
Iletrachtoro.m-xytene I 5-I 5.981 5.981 5.98j 5.981 5.98j 5.881 6.081

Decachtorobiphenyt 132.33132.31132.31132.33132.33132.32132.22132.421

___________________________________________________ ___________ I ___________ I __________ I __________ I...............,I __________ I ___________ I __________ I

FORM VI PCB -1 1/96

0028



—
INITIAL CALIBRATION

HETHCO EPA 8051

Lab Name : EMAX Inc
Instrunent ID : GCTOI6

GC Colutin : DB17O1

Cotuir size 10: O.32MMX3OM

LFID & Datime: XE23-2 05-23-97 14:56:19

LFID & Datime: XE23-3 05-23-97 15:32:57

LFID & Datlme: XE23-4 05-23-97 16:09:36

LFID & Datime: XE23-5 05-23-97 16:46:16

LFID & Datiune: )1E23-6 05-23-97 17:22:55

I

RT OF STANDARDS (MIN) NEAN RT WINDOW

COMPOUND I 1.0X 2.SXI 5.OXI 8.OXI1O.OXI RT FROMI TO

== I I

PCB-1016-1________________ 4.911 4.911 4.911 4.891 4.911 4.90j 4.801 5.001

lPC810162 I 5.I 5.99j 5.991 5-991 5•l 5.891 6.091
IPCB-1016-3 I 7.381 7.36j 7.361 7.361 7.361 7•371 7.271 7.47J

1Pc8-1016-4 I 7.83j 7.83j 7.831 7.831 7.831 7-731 7.93j

IPCB-1016-5 I 8.57j -57I 5.57( 8.621 8.621 •5l 8.491 5.69J
IPCB-1260-1__________________ 114.16114.14114.14114.14114.16114.15114.05114.251
IPCB-1260-2 115.08115.06115.061 15.06I15.08115.07114.97I15.171
jPCB-1260-3 115.51115.51115.51 115.51115.51115.51115.41 115.611

jPCB.1260-4 115.78115.78115.781 15.Th115.78115.78115.68115.881
IPCB.1260.5_________________ I19.20119.20119.20119.20119.20119.20119.10119.301

flnnnnE nun nun nnn J
I I I"" I

ITetrachtoro-m-xyIeule I 3.611 3.611 3.611 3.611 3.61 3.611 3•'I 3.711

IDecachorobheny 125.03125.03125.01125.03125.03125.03124.93125.131
I____________________________________________________ I_________ I _________ I...................t _________ I _________ I _________ I _________ I..._._..I

FORM VI PCB -1 1/96

0029—



INITIAL CALIBRATION

METHOD EPA 8081

•
Name

truaent ID

DC CoUrin

CoI.utr aize ID:

LFID & Datime:

LFID & Datime:

IFID & Datime:

LFID & DatIme:

LFID & Datime:

CONC UNIT:

EMAX Inc
DCI 016

0B608

0.32MMX3OM

14E23-7

WE23- B

WE23-9

WE23-10
WE23-11

PPB

05-23-97 17:59:39
05-23-97 ¶8:36:18
05-23-97 19:13:11
05-23-97 19:49:51
05-23-97 20:26:31

I
CONC CALIBRATION FACTORS (AREA/UNIT) I

I
COMPOUND

I

X LOX 2.5X 50X 8.OX jlD.OX MEAN

I
=n=== J =====

jPCB-1254-1
-

I 100.01 2191 1921 1751 162j 1561 1811 14

]PCB-1254-2 I 10O.O 4711 4121 3691 342J 3321 3851 15 1

IPCB-1254-3 I 1OO0 533j 4701 422! 390! 79I 4391 14
IPCB-1254-4 I 100.01 3041 2741 252! 238! 2421 2621 10 I
PCB-1254-5________________ 1 100.01 650J 5721 521J 491j 4921 5451 12

I I I j I
I == I anns gn.n j znsn

JTetrachtoro-m-xyiene I 5•01 100971 95111 9141! 8975! 89951 344I 5 I
IDecachtorobiphenyt I 5.01 79801 78941 71911 73I 65141 73241 8

I I I I I I I I I I

FORM VI PCB -2 1/96

:;; l

—

S
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INITIAL CALIBRATION

METHOD EPA 8081

IL. 'J

Lab Name

InstrLanent ID
GC CoijiTn
CoIJ1r ze ID:
LFID & Datime:
LFID & Datime:

LFID & Datime:
LFID & Datime:
LFID & Datime:

CONC UNIT:

EMAX Inc
GCTO16

DB1 701

0.32M14X30N

XE23-7
XE23-8
XEZ3-9
XE23-10
XE23-11

PPB

05-23-97 17:59:39

05-23-97 18:36:18
05-23-97 19:13:11
05-23-97 19:49:51

05-23-97 20:26:31

I ____________I___ I___ I___ ___ I ___ I___ ___ I___

FORM VI PC8 -2 1/96

fln'i

I
CONC CALIBRATION FACTORS (AREA/UNIT) I

I
C3'4POUND X 1.OX 2.5X i 5.OX J 8.OX 0•0 MEAN %RSD

I
=sass.nnatannnnacg I I I ! ann flynn flfl==

IPCB-1254-1_________________ lO0.0 3361 308J 2861 270J 262J 2921 10 I

jPCB-1254-2 100.Oj 4301 390! 387! 366j 353! 385! 8

JPB-1254-3________________ 100.01 '47( 692! 656J 644! 6251 6731 7 I

IPCB-1254.4 100.01 4441 417! 3921 3781 367j 8
1

PCB-1254-5________________ I 100.01 7821 737J 7031 678J 659f 7121 7

I I I
szflfl ann. flynn j flZflZ Jtflflfl

JletrachLoro-m-xyLene 5.OJ 9037j 87901 87291 8691! 8799! 2
I

IDecachtOrObpheny1 I 5.0! 95271 88121 8340! 8099! 78921 8534! 8
I



396. 2±0

INITIAL CALIBRATION

METHOD EPA 8081

—- Name : EMAX Inc
t...triinent ID : OCTO1Ô

SC Cottiir D5608
Cotuw, size ID: O32MMX3ON

— LFID & Datine: WE23-7 05-23-97 17:59:39
LEID & Datime: WE23-8 05-23-97 16:36:15

LFID & Datime: WE23-9 05-23-97 19:13:11

_LFID & Datime: WE23-1O 05-23-97 19:49:51

LFID & Datime: WE23-11 05-23-97 20:26:31

—
1 j

RT OF STANDARDS CHIN) HEAN( RT WINDOW

COMPOUND
I 1.0x 2.SXI 5.0X) 8.0Xj10.0xj RT FROMI TO

I ============:== fl=== IrI====cI===:l=I_.IItnI
-

JPCB-1254-1 l13.18113.18113.19113.19113.18I13.18113.08I13.281—
IPCB-1254-2 16.45116.48I16.48I16.48116.48I16.48116.38116.581

IPCB-1254-3 116.78I16.77I16.78116.77(16.78I16.78116.68116.881

IPCS-1254-4 I18.67118.67118.67115.67J18.67115.67J18.57I18171
— IPCB-1254-5 119.17l19.17119.17l19.17119.17119.17119.07I19.271

I j
Sn I I I I I I I

JTetrachtoro-m-xytene_______ J 5.96 5.96J 5.961 5.96J 5.961 5.96j 5.86) 6.06)
IDecachlorobillenyL_________ (32.31 132.31 132.31 132.31 (32.31 132.31 (32.21 (32.411

—I I I I I I I I I__I

FORM VI PCB -1 1/96

0032



INITIAL CALIBRATION

METHOD EPA 8081

Lab Name : ENAX Inc
Instrunent ID : 001016

GC CoLtnu : D81701

Coitni size ID: 0.32MNX30M
LFID & Datime: XE23-7 05-23-97 17:59:39

LFID & Datime: XE23-8 05-23-97 18:36:18

LFID & Datime: XE23-9 05-23-97 19:13:11

LFID & Outline: XE23-10 05-23-97 19:49:51

LFID & Outline: XE23-11 05-23-97 20:26:31

RI OF STANDARDS (MIN) J MEAN RI WINDOW

I

COMPOUND I i.oxJ 2.5X) 5.0XI 8.0XI1O.0XI RI I FROM) TOnmn n )n ItIz)l1nz21
IPCB-1254-1__________________ I 8.55 8.55j 8.551 8.551 8.55) 8.551 8.45j 8.65)

IPCB 1254-2 110.97110.97110.97I10.97I 10.97)10.97110.87111.071

IPCB.12543_________________ 113.46113.46113.46113.46113.46)13.46I13.36113.561

IPCB.12544__________________ j14.41 114.41114.41114.41114.41)14.41114.31)14.511

jPCB-1254-5_________________ 116.45116.45116.45116.45116.45116.45116.35116.551

I I
! ===== I ==== I I

I ==== I=r=z=)

ITetrachtoro-m-xyte I 3.591 3-591 3.591 3.591 3.591 3.591 3.49) 3.691

lflecachlorobiphenvt 125.02125.02I25.02I25.02125.02125.O2I24.92125. 121

I ____________________________________________________ I _________ I _________I _________ I_________ I_________I_I_________ I_________ I

FORM VI PCB -1 1/96

0033



ar_I' ii a ,..1'
iL..

—

PCB DAILY CALThPATION VERIFICATIONSUMMARY

ab Name : EMAX Inc
.-.3DG No. : 97E103____
Lab Sample ID DCCO1_____ Lab File ID : WE28-8____ XE28-8
.na1yzed Date : 05/28/97_ Analyzed Time: 15:19:13
:nst ID : GCTO1G____
c2olumn ID : 0.32mmX3Om GC Column : DBGO8 DE17O1

INDIVIDUAL TRUE CALC CALC
-

Q
COMPOUND CONC CONC %D1 CONC %D2 Dl D2

(ug/L) (ug/L) (ug/L)
== = = = = = = = = = = = = = = = = = — = = = = = = = = = = = = = = = = —======—— = = = = = = = = = = = = = == = = = = = = = = = =

—PCB-1254____________________ 500.0 471.0 5.8 476.8 4.6
I
Tetrachloro-m-xylene_______ 25.0 23.9 4.4 23.8 4.8
Decachiorobiphenyl________ 25.0 25.0 0.1 23.5 5.9

Comments

—

—

0034



PCB DAILY CALIBRATION VERIFICATION SUNMARY

Lab Name
SDG No.
Lab Sample ID
Analyzed Date
Inst ID
Column ID

ID
Time:

WE2B-23___
01 :12 :41

Comments

0035

EMAX Inc
97E103_____
DCCO2_____ Lab File
05/29/97 Analyzed
GCTO16____
0.32mmX3Om GC Column DB608

INDIVIDUAL
COMPOUND

== = = = = = = = = = = = = = = = = = = = = = = = = =
PCB-1254
Tetrachloro-m-xylerie_______
Decachlorobiphenyl_________

XE28-23

DB1701

TRUE
CONC

(ug /L)
== = = = = =

500
25
25

.0

.0

.0

CALC
CONC
(ug /L)

493.0
25. 0
25.1

%D1

== = = =
1.4
0.1
0.4

Q
D2

CALC
CONC

(ug /L)

515. 0
25.5
25.5

Dl%D2

3.0
1.8
2.2

= = = = =



—

PCB DAILY CALIBRATION VERIFICATION SUMMARY

.ab Name : EMAX Inc
DG No. - 97EJ.03____
Lab Sample ID : DCCO3_____ Lab File ID : WE28-34 XE28-34
uaalyzed Date : O5/29/97_ Analyzed Time: 07:55:42_
Inst ID : GCTO1G____
olumn ID : 0.32mmX3Om GC Column : DBGO8 DB1701

INDIVIDUAL TRUE CALC CALC Q
COMPOUND CONC CONC %Dl CONC %-D2 Dl D2

(ug/L) (ug/L) (ug/L)
== = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = == = = = = = =

PCB-1254___________________ 500.0 504.4 0.9 516.8 3.4
lTetrachloro-rn-xylene_______ 25.0 25.0 0.1 25.4 1.5
Decachiorobiphenyl________ 25.0 25.1 0.2 26.2 4.9

(omments

—

0036



w' II

PCB DAILY CALIBRATION VERIFICATION SUMMARY

Lab Name : EMAX Inc
SDG No. : 97E103____
Lab Sample ID : DCCO4_____ Lab File ID WE28-38 XE28-38
Analyzed Date : 05/29/97_ Analyzed Time: 16:17:36
Inst ID : GCTO16____
Column ID : 0.32mmX3Om GC Column : D3608 DB17O1

INDIVIDUAL TRUE CALC CALC Q
COMPOUND CONC CONC %D1 CONC %D2 Dl D2

(ug/L) (ug/L) (ug/L)
=========================== ========= ==== =
PCB-1254___________________ 500.0 488.4 2.3 489.9 2.0

Tetrachloro-rn-xylene_______ 25.0 24.2 3.3 24.6 1.8
Decachiorobiphenyl_________ 25.0 25.7 2.6 25.5 2.2

Comments : -

QO37



—

PCB DAILY CALIBRATION VERIFICATION

EMAX Inc
97E103_____
DCCO]._____
06/05/97
GCTO16____
0.32miriX3Om

i:JL-

SUMMARY

comments : Value out side of QC

—

limits of 15%.

0038

ab Name
DG No.
Lab Sample ID
nalyzed Date
nst ID

o1umn ID

Lab File
Analyzed

ID
Time:

: WFO5-3____ XFOS-3
19:10:20_

GC Column : DB608 DB17O1

INDIVIDUAL
COMPOUND

PCB-1254___________________
I Tetrachloro-m-xylene_______
Decachiorobiphenyl_________

TRUE
CONC
(ug /L)

= = = = = =
500.0
25.0
25.0

CALC
CONC
(ug/L)

475. 0
21.3
23.3

%D1

5.0
14 . 7
6.8

CALC
CONC
(ug/L)

455. 0
19.5
27.4

Q
D1D2

*

%D2

9.0
21.9
9.6



•11 I4

PCB DAILY CALIBRATION VERIFICATION SUMMARY

Lab Name
SDG No.
Lab Sample ID
Analyzed Date
Inst ID
Column ID

EMAX Inc
97E103_____
DCCO2_____
06/05/97
GCTO16____
0.32mmX3Om

Lab File
Analyzed

GC Column

ID : WFO5-9____
Time: 22:50:32

DB608

XF 05-9

DB 1701

Comments : Value out side of QC limits of 15%.

0039

INDIVIDUAL
COMPOUND

PCB-1254_____________
Tetrachloro-m--xylene
Decachlorobiphenyl_________

TRUE
CONC
(ug/L)

500.0
25.0
25.0

CALC
CONC
(ug/L)

466.4
21.4
23.5

%D1

6.7
14.3
5.9

Q
Dl

CALC
CONC
(ug /L)

448.0
19.9
27.4

%D2

10.4
20.5
9.7

D2

*



PCB DAILY CALIBRATION VERIFICATION StJTVITVIARY

ab Name
DG No.
Lab Sample ID
nalyzed Date
rist ID
Column ID

EMAX Inc
97El03_____
DCCO]._____
05/28/97
GCTO16____
0. 32mrnX3 Urn

Lab File
Analyzed

GC Column

ID : WE2B-7____
Time: 14:42:32

D3608

XE2B-7

DB 1701

omments

0040

INDIVIDUAL
COMPOUND

= = = == = = = = = = = = = = = = = = = = = = = = = = =
PCB- 10 16

I PCB-1260______________________
Tetrachloro-rn-xylene________
IJecachiorobiphenyl_________

CALC
CONC
(ug/L)

== = = = = =

TRUE
CONC
(ug/L)
== = = = =

500.0
500.0
25.0
25.0

%D1

9.1
4.0
3.6
1.8

Q
D2

454
479
24
24

Dl

.3

.8

.1

.5

CALC
CONC
(ug/L)

470.2
473.7
23.8
23.2

%D2

6.0
5.3
4.8
7.1



PCB DAILY CALIBRATION VERIFICATION SUMMARY

Lab Name
SDG No.
Lab Sample ID
Analyzed Date
Inst ID
Column ID

EMAX Inc
97E103_____
DCCO2_____
05/29/97
GCTO16____
0.32mmX3Om

Lab File
Analyzed

GC Column

ID : WE2B-22
Time: 00:36:02

DBGO8

XE28-22

DE 1701

Comments

0041.

INDIVIDUAL
COMPOUND

=

PCB-10].6__________________
PCB- 12 60
Tetrachloro-m-xylene_______
Decachi orobiphenyl_________

TRUE
CONC

(ug /L)

500.0
500.0
25.0
25.0

CALC
CONC

(ug/L)
== = = = = = = =

479.9
501.8
25.0
24.7

%D1

== = = =

4.0
0.4
0.0
1.4

Q
D2Dl

CALC
CONC
(ug/ '4

= = = = = = = = =

509.0
508 . 9
25.4
25.5

%D2

1.8
1.8
1.5
1.9



PCB DAILY CALIBRATION VERIFICATION SUMMARY

ab Name
—DG No.
Lab Sample ID
nalyzed Date
tnst ID
Column ID

EMAX Inc
97E103_____
DCCO3_____
05/29/97
GCTO16____
0.32mmX3Om

Lab File ID
Analyzed Time:

GC Column

WE 28-33
07:19:03

DBGOB

XE28-33

DE 1701

omment s

—

0042

INDIVIDUAL
COMPOUND

== = = = = = = = = = = = = = = = = = = = = = = = ==
PCB-1016
PCB- 12 60

Tetrachloro-m-xy1ene________
Decachiorobiphenyl_________

TRUE
CONC
(ug/L)

= = —====——

500.0
500.0
25.0
25.0

CALC
CONC
(ug/L)

489.0
510.6
24.9
24.6

%D1

2.2
2.1
0.5
1.5

CALC
CONC
(ug/L)

513.0
501.9
25.1
26.2

Q
Dl D2

== = = =

%D2

2.6
0.4
0.4
4.7



Lab Name
SDG No.
Lab Sample ID
Analyzed Date
Inst ID
Column ID

EMAX Inc
97E103____
DCCO4_____
05/29/97
GCTO16____
0.32mmX3Om

Lab File
Analyzed

GC Column

ID : WE28-37___
Time: 15:38:48

DEGOB

XE2B-37

DE1701

Comments

0043

;i tu

PCB DAILY CALIBRATION VERIFICATION SUMMARY

INDIVIDUAL
COMPOUND

== = = = = = = = = = = = = = = = = = = = = = = =
PCB -1016
PCE-1260
Tetrachloro-m-xylene_______
Decachiorobiphenyl_________

TRUE
CONC

(ug/L)

500.0
500.0
25.0
25. 0

CALC
CONC
(ug IL)

480
471
24
24

%D1

4.0
5.7
3.2
3.3

.1

.5

.2

.2

CALC
CONC
(ug/L)

491.0
482.4
24.1
25.2

Q
Dl D2%D2

1.8
3.5
3.5
0.7



— PCE DAILY CALIBRATION VERIFICATION SUMMARY

ab Name : EMAX Inc
DG No. : 97E103____
Lab Sample ID : DCCO1_____ Lab File ID : WFO5-2____ XFOS-2
nalyzed Date 06/05/97 Analyzed Time: J.8:33:39_

_:nst ID : GCTO1G____
Column ID 0.32mmX3Om GC Column : DB608 DB17O1

INDIVIDUAL TRUE CALC CALC
-

Q
COMPOUND CONC CONC %Dl CONC %D2 Dl D2

(ug/L) (ug/L) (ug/L)
== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = =

PCB-1016____________________ 500.0 429.6 14.1 422.9 15.4 *
PCB-1260____________________ 500.0 513.5 2.7 471.9 5.6
Tetrachloro-m-xylene_______ 25.0 20.3 18.8 18.9 24.6 * *
Decachiorobiphenyl_________ 25. 0 23 .5 6.0 27.1 8 .6

ornments : Value out side of QC limits of 15%._____________________________

S

0044



PCB DAILY CALIBRATION VERIFICATION SUMMARY

Lab Name
SDG No.
Lab Sample ID
Analyzed Date
Inst ID
Column ID

EMAX Inc
97E103_____
DCCO2_____
06/05/97
GCTO16____
0.32mrnX3Om

Lab File
Analyzed

GC Column

ID : WFO5-8____
Time: 22:13:51

D3608

XF 05-8

DB 1701

Comments Value out side of QC limits of 15%.

OO45

INDIVIDUAL
COMPOUND

== = = = = = = = = = = = = = = = = = = = = = = = =
PCB-1016
PCB-1260___________________
Tetrachloro-m-xylene
Decachlorobiphenyl_________

TRUE
CONC

(ug /L)

500.0
500.0
25.0
25.0

CALC
CONC
(ug/L)

433.7
499.6
21.1
23.6

Q
%Dl

13.3
0.1

15.5
5.5

Dl
CALC
CONC
(ug /L)

414
457
19
26

%D2

17.1
8.5

22.2
7.8

D2

*

*

.5

.4

.4

.9

*



( 



ANALYSIS RUN LOG Page93

lytIcal Batch /a)
Instrument ID é?(TOt!

Method Ok-I

Starting Data 5f2.) / '

\

lime a,—

Book # T-A04-OO1

Ending Data 5 Time j'4.

- III Checked By:

fin,'.-,

U —

U—

I —

I

File Name Run ID DF

Matrix

S W Notes

Initial Calibration

NC.2 3 CO

W.23—..1 ?JKC)(
z.

I -
SI 0

.z.cô
'r . ,, — WE.2. )Y

Standards Ky / /i
Name ID Conc.(rn,ti

Hexane

Pi-K SsW-o-7-I

31'tw- gP-6I-Uf
7c.V i—oI /i.
- c_v-c U-$

I
/ //

.

/
'I

lcoiumn fi: f2: ro

Name I Locaon

Disk Archival

i

i

I ———
I r

C 5;cO

I 1 S(C) I2S'
,.zc(?

— —

RC6—u2

I .sçi)

I
z)

-'
% jO

lOb 7IC
———

r L. 19'-k
r3 ,cf_c—o

— "4

I
tç

I �1cOc)

/
\1

— rcv -o
——

2" --
,Jc/

— P /
//'2-

-Jv
-,

.

V\I
I I

---_____

.

/z- Analyzed By: JA'/



r.
1•

I _____ __________

I _____ __________

I _____ __________

] ______ ___________

3 ______ ____________

1: ____ __ ____

!J•. :
______ ____________I

-
____ -!J- I___ 7L
____ ¶1/

ANALYSIS RUN LOG Page97

Ane!ytIca1 Belch WEQ Method Book # T-A04-OO1

Instrument ID 1CTo 1 Starting Date I Time pJ- Ending Date 7 Time ji[,j-
—

File Name Run ID DF

MatriX

W Notes

initial Calibration

Jc
.-I

-
—

p-i..t-I
Pc--L

Wc3o

i - Standards £Ci

r y
— —

—
Name ID Conc.

C. Hexane 3)7 k5LL-
.7' )CCOI tO Pe(-K S.I')-6--gl-j 2.0

1CCoI t2.c,c — — — ' I.'-191.- I�4—. .2D—E.co—r
qi

-- Il

+wr
oii+vvl.

Cf'Ol4WC

— — Cas,vcji

4.
je,-/•.

1Z
l24

$'—O--.12..
I_d2-.f-2.

2.6o .(Oc

/ TYEOOL.- o4t+VC IC)
'6_io1
SIOZlO-.2.

.!.
'7Eto',-26 ——

ofl -Lz.cif.c( lC6i
/

7

3' 11111
I

/
'Cf.; e'

i_ "——I /
PC.2 IO

— — —

r,C(02 i2
—

lcoiumn ji: o' 12: ilOI
tt1i — —

7
...-

70
l

Disk Archival

:, 1f Name Location

Analyzed By: kv

Checked By: ________

Date:

flCAo



.natytica1 Batch Wt'2.Y Method ko d
Instrument ID (, Starting Date cc/zbrfra1

Book#T-A04-OO1

Time 1jJ - Ending Date 5 (2' Jq, Time

Initial Calibration

i::

ANALYSIS RUN LOG Page9B

Matrtx

File Name

— 32.

—
L4
-.
'?5

— ?C

—
tI -Y

/!:t:\
fr4

Run ID DF S W Notes

q7Io3-
7SLK ———
l7cc.o i6
I2ccG

61
q7#o')-$%

Ky c/2-'V/17

'r,vKUc___
Y7ot# IO
ccLoi;/
.;

J

3;t T:

rtc(,e___

iii
—

t.,v.
1•\

— — —
Fcotum 12: 170

\ Disk Archival

Name Location

stc-

— —

Analyzed By: _________

Checked By: _________

Date:

rr Ar



FUe Name Run ID OF

Matlix

S W Notes

Iniflal Calibration

, 5
.

Wco5-l !75<01 weT.)
— ,- cco) wceo
—

1
Co-
C4'.E O'

—
)( Standards L4'

.,( Name ID Conc.çpW

' Hexarie Ccr7
1 pio; ?lL-K Si-fl--I 2.
- ()CCo co ?Iu1 V5-otA Q-L5O

(7cco.. jct iO.-PI) �O.-&O)

(0 PCCP Tcxj i( 5)-d2I2-I
H rct Mx* — — — ¶c' Sii-o- 1000-lee

N COI /h tCC' �9??-6.2-iO-
r) g7E,lf.L-,,

— — —

eC4J 12cq )-O)...Ø7
'4 I j_ .-

tc , —
T

— /' " 11 /
- _ :;

1 ::I /
I

10
c
,7

I_______
\ 2f lq

?2-

I

31

31>

t7
Cok Izl-7oI I

.

*. i
C

-
Disk Archival

— ZC .i, Name Location

1

?.-' PCCO7. foce

./ 30 9CC.cy,V

Analyzed By: LKV

Checked By ________

Date: nrn

%LH fl.,

ANALYSIS RUN LOG

S

Analytical Batci, Method 'o I Book # T-A04-OOj

In*ument ID Starting Date J5 fiti Time Ending Date Cf f4 '7

Pagejor



EXTRACTION LOG FOR PESTICIDES
-

3350D 351D 134
Prep. Batch DL'O 14' IV' Method ssao c sso 545 D CLP 0 Book # T-E04-QO1 Page #

MatrIx .JPLP4t/-t1 Starthg Dale Time Ending Date Tune fI.'00
iv.z.-kZ

LJb Sample E.dract Standards ID Amour.t Added (ml)

Sample Amount pH Volume Noles Surrogate ffi-Oi-: '(-p O 5

—. ID jml) (ml) _________ _____ f-1-Y- 1.0

(0EV/4'h'A /000 ____ /0 o.

_________________ _______ _____ I
t /frt€ ,Lcy.JrII-' -'

I. ____________________________________ V _______ V ______________ Reagent Low/ID

— __________ 500 ___ ______ ____ ______________
• J'L — ___ A

He.xarie 3ri3Q
I'Q3 6"t ___ .4'3 ________ NCSO4 __________________

_____________ ___ ____ — — ________ HSO. __________________
6

NaGH __________________
-63 __ y,q _________ ____________________

__ 7-U
— __ _______ _____ ________________

• — ___ _____ — ___ ___________ _______ _______________________

_________________ ____ _____ ____ ___________ SDG# ExIractLoUon

__________ __ _________________ — __ _______ ____

- 1!1-' 1 __ _______ Comments "'' /th&0 I

_____________ ____ ___ ________ Jh'M-o'-oJ- ,,00
-1 I73 7?-i __ _______ .fU'9-0I-06. /
I —

Jh'y-,T —0k'-- - /0, 02
-

( J —, Ji7'1ft'e ?/'P- 1/ tU4
• .. '- _____ / • I u? 10 me, 644 urns 4a€#t,.

______ fm (u'M yo"re j11m' nii-q'- -. VU 10 — /ev4NL.(p1Z. ,'o)
APJA /O'O ?'3 / Q _______ Prepared Br__________

_________ ___ -__
_____ ______ Standard Added Br______________

_______. —.. _______ ____________ Checked By_________________

--- ___ __________

_____________ -

________________ —

-

- Eract Recered Br b1 - —

— ——e'—rr,,,,,,n,, e Dcc— rV. rn,ni



Prepared By

Zak6

fl-r

Prep. Batch TXE00'/J'

EXTRACTION LOG FOR TCLP
i.i'- 16'

tatisV' Book# T-E11-OO1 Paqe#
039
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Comparison of Results from the Final-
Site Investigation/Site Characterization

Technical Report to Background
at Grounds Maintenance Yard

NAS JRB Fort Worth, TX
Jacobs Engineering Group, Inc.
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INTRODUCTION

In order to assess if inorganic analytes detected at the Aerospace Museum Site and the

Grounds Maintenance Yard represent site contamination and to evaluate if additional

sampling is necessary at either of the sites, the results reported in the Site

Investigation/Site ('haracterizalion Technical Report for The Aerospace Iviuseum Site

and Grounds Maintenance Yard report (Air Force, 1996) were compared to background

concentrations as reported in the NAS Fort Worth JRB, Texas Basewide Background

Study, January 1997 (Jacobs, 1997).

— COMPARISON OF RESULTS TO BACKGROUND

The reported results were compared to the UTL95,95 background screening value, or the

value that we can say, with 95 percent confidence, will exceed 95 percent of the

background data. Any site value greater than the UTL9.95 has only a small probability of

being drawn from the background data population, and thus may indicate the presence of

site-related contamination. On the other hand, 5 percent of the background data would be

expected to exceed the UTL,,95. The UTL95,95 is established as a screening criterion to

— identify results which may require additional evaluation. To further evaluate results which

exceeded the UTL9595, some of the results were then compared to a UTL95, or the value

that we can say, with 95 percent confidence, will exceed 99 percent of the background

data.

Tables I and 2 present a summary comparison of metals results to background for the

Aerospace Museum Site and Grounds Maintenance Yard, respectively. Additionally,

Tables 3 and 4 present all of the metals results by analyte and their comparison to UTL

screening values for the Aerospace Museum Site and Grounds Maintenance Yard,

respectively. Tables 3 and 4 also compare each result to the Texas Natural Resource

Conservation Commission (TNRCC) Soil/Air and Ingestion Standard for Industrial Use

(SAT-md) Medium-Specific Concentrations (MSCs). The results of the comparisons of

I CARS WELL\O5O47cOOENV ECHflKORN BODCO& DOC
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inorganics results to background, as well as a discussion of volatiles, semivolatiles,

pesticides/PCBs, and herbicides results for each site, as applicable, follows

Aeros ace Museum Site

The uhs of the background concentrations comparison are presented in Tables I and 3

Antimon barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead,
—

magnesium, lybdenum, nickel, silver, and zinc were detected in concentrations that

exceeded the U established for these analytes A UTL999 was established for

surface soils to fti er evaluate the metals exceeding the UTL9595 Metals with

concentrations detected ove their UTL95, include cadmium, chromium, cobalt, copper

and lead UTL95, inclu could not be calculated for antimony, barium, beryllium,

molybdenum, nickel, sodium, zinc because the UTL9595 was established as the highest

value in the background data set ( obs, 1997)

An analyte was deemed to require Fu evaluation if any results exceeded either the

background (UTL95,93 or UTL95, as appl SAL-hid MSC, where established,

for that analyte.

Based on these criteria, 6 of the 22 inorganic
anaIes

require further evaluation. As
— shown on Table 1, suggested means of further evaluati nclude:

qualifying the results because the analyte is an essential

present a health risk at any concentration, or

• comparing the results to EPA RBCs, or

• subjecting the site data to non-parametric tests.

Preliminary application of the first two of these methods eliminated all lead

at the Aerospace Museum Site. Non-parametric tests were not performed as of this

— evaluation.

I CARS WELL\0504 79OD\FJ4VTECH\BK0R}D\BKODCO4P tX)C
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Volatile Organic CompQu

—
Methylene chloride and toluene were detected at the Aerospace \1 m Methylene

chloride was detected below the practical quantitation limit P in all cases Toluene

was detected in 44 of SI samples, but 27 of the 44 ectlons were below the PQL

Toluene was detected in samples throughout the at relatively low concentrations.

Semivolatile Organic Compour

Semivolatile organic rnpounds were detected throughout the site. Concentrations

detected wer nerally low, and TNRCC SAl-md MSCs or the EPA Region III RBCs

for in tal scenario ingestion were not exceeded

Grounds Maintenance Yard
w

As Table 2 indicates, there were concentrations of antimony, arsenic, calcium, chromium,

copper, lead, magnesium, molybdenum, nickel, and zinc detected which exceeded their

respective UTL9595 screening criteria. Furthermore, arsenic, chromium, copper, and lead
— exceeded their respective UTL95,99 screening criteria as well In the cases of antimony,

barium, beryllium, molybdenum, nickel, sodium, and zinc, calculation of a UTL95,99 was

not possible because the UTL99 was established as the highest value in the background

data set (Jacobs, 1997) Table 2 also indicates which ana!ytes exceeded the TNRCC SAl-

md MSC, where established. Arsenic was the only analyte which exceeded the SAl-md

M SC

An analyte was deemed to require further evaluation if any results exceeded either the

background (UTL95 or UTL95,, as applicable) or the SAl-md MSC, where established,

—
for that analyte.

—
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Based on this criteria, four of the 20 inorganic analytes require ftirther evaluation As

shown on Table 2, suggested means of further evaluation include.

qualiFying the results because the analyte is an essential nutrient and probably does not

present a health risk at any concentration, or

—
. comparing the results to EPA RBCs, or

subject the site data to non-parametric tests.

—

Preliminary application of the first two of these methods eliminated all analytes except

arsenic at the Grounds Maintenance yard Non-parametric tests were not performed for

arsenic as part of this evaluation.

Pesticides and PCBs

—

Arochlor 1254 was detected twice, and 4,4'-DDE, 4,4'-DDT, and dieldrin were each

detected once at concentrations above the TNRCC MSC.

No other chlorinated herbicides, volatiles, or semivolatiles were detected at concentrations

above the TNRCC MSC

RECOMMENDATIONS FOR ADDITIONAL SAMPLING

—
To evaluate if additional sampling is necessary at either of the sites, the above evaluation

of inorganics was combined with an evaluation of volatiles, semivolatiles, pesticides, and

herbicides detected at the sites, as applicable. Based on these evaluations, additional

sampling is recommended at the Aerospace Museum Site as follows.

—
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Additional sampling of soils for the analysis of volatile organic compounds is not

ecommended Methylene chloride is a common laboratory contaminant and was detected

a oncentrations below the PQL. Toluene was detected in many of the samples collected

fro the Aerospace Museum site in relatively low concentrations Toluene was also

detect in soil samples collected during the basewide background study in similar

concentra ons. Given the proximity of the aerospace museum site to Grants Lane and

Carswell t concentrations of toluene detected likely represent anthropogenic

background c centrations of toluene in the local urban setting

Additional samplin of soil to ftirther evaluate semivolatile organic compounds detected at

the Aerospace Muse is not recommended. Detectable concentrations of semivolatile

compounds did not exc d the TNRCC SAl-md MSCs, or the EPA Region III RBCs.

Sample OT38O1SA collec d near the storm channel in the northeast corner of the site

(Installation Restoration Pro m (IRP) Site InvestigationlSite Characterization Technical

— Report. February 1996) exhib d the highest concentrations of polycyclic aromatic

hydrocarbons at the site. Semiv tile organic compounds were also detected in the

surface water and sediment samples c ected along Farmers Branch during the basewide

background study. Because this storm annel drains Grants Lane and collects water

from other storm drains, these PAHs a likely representative of anthropogenic

background concentrations.
—

Additional sampling of soils for metals analysis is not commended except for lead. All

metals with the exception of lead were eliminated for her evaluation based on the

results detailed in the Summary Table I In, general concen tions of metals exceeding

related background concentrations were below the TNRCC estab hed SAl-md MSC, the

EPA Region III RBC, or could be related to an essential nutrient r uirement A single

sample, 0T3840SA, exceeded the background concentrations and the NRCC MSC of

1000 mg/kg. This sample location is located in the area of a rubble pile co ining bricks,

concrete, and other miscellaneous debris in the south east portion of the . It is

recommended that that up to 6 additional surface soil samples be collected and analyzed

—
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for lead Two samples could be collected from the rubbi e if the sample location is

confirmed to coincide with this pile The remainin' r samples could be collected from

locations surrounding the pile This rubbi e is scheduled for removal Samples from

inside the pile should be collected r to removal and disposal After the pile has been

removed a sample could be cted at the bottom of the excavation

If it is determi that the rubble pile is not related to the sample location 0T3840SA,

then Lou mples could be collected surrounding the sample location, and a single sample

co ted from 5 feet below the ground surface at the location 0T3840SA

Additional sampling is recommended at the Grounds Maintenance Yard as follows:

• Sampling for PCBs in the vicinity of the transformers (or former location of

ía n sfo rmers),

• Sampling for pesticides along the west fence line of the Grounds Maintenance Yard,

• Sampling for arsenic near sample location 0T3907SA (if non-parametric analysis does

not eliminate it)

—
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'i '—1i Li1ALE 2
Summary of Samples Exceeding Screening Criteria

Grounds Maintenance Yard, Naval Air Station, Fort Worth

Analyte

Samples
Exceeding
UTL

Samples
Exceeding
UTL

Samples
Exceeding

SAl-md
MSC

Requires
Further

Evaluation ? Means of Further Evaluation
Aluminum 0 0 NE NO

Antimony 9 0 NO

Arsenic 2 2 2 YES Non-Parametric Tests
Barium 0 0 NO

Beryllium 0 0 NO
Calcium 15 0 NE NO
Chromium 3 2 0 NO
Cobalt 0 0 NE NO

.-

Copper 4 3 NE YES
Analyle is Essential Nutrient
Non-Pram9tric TG;ts
Comparson to EPA RBCs

Iron 0 0 NE NO

Lead 5 4 0 NO

Magnesium
Manganese

- 1

- 0
0 NE NO
0 NE NO

Molybdenum 10 NE YES
Analyte is Essential Nutrient
Non-Parametric Tests

Nickel 22 0 — NO

Potassium 0 0 NE NO
Selenium 0 0 0 NO
Sodium 0 NE NO
Vanadium 0 0

—
NE NO

Zinc 22 NE YES
Analyte is Essential Nutrient
Non-Parametric Tests

Notes

M SC

NE
SAl- Inci

TNRCC

—

— -

—

Calculation of UTL not possible. UTL established as highest value in background data set.

Medium-Specific Concentration
MSC not established
Soil/Air and Ingestion Standard for Industrial Use
Texas Natural Resource Conservation Commission
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Comparison of Aluminum Concentrations in Surface Soils to Background Concentrations
Grounds Maintenance Yard

1 J Estimated quantitation based on QC data,
2 J8 = Estimated quantitation: possibly biased high or a false positive based upon blank data.
3 JH = Estimated quantitation: possibly biased high based upon OC data.
4 JL = Estimated quantitation: possibly biased low or a false negative based upon QC data
5 JO Estimated quantitation: detected below the POL
5 NE MSC not established for this analyte

I IcalIO5947900\erMech1my\GMYCQMpXLS

Table 4

Sample
N umber

OT 3901
Sample Type Anatyle —_Result

7,850Surface Soil Aluminum

Qualifier
Detection

Limit' UTL UTL MSC
UTL
Exce

UTL
Exceeded'?

öTf902 SA Surface So Aluminum 9,440
01 3903 SA Surface Soil Aluminum 7,090
01 3904 SA Surface Soil Aluminum 4,370
01 3905 SA Surface Soil Aluminum 4,300
01 3906 SA Surface Soil Aluminum 5,140
OT
01

3907
3908

SA
SA

Surface Soil
Surface Soil

Aluminum
Aluminum

4,060
4,580

01
OT

3909 SA Surface Soil Aluminum 5,260
3910 SA Surface Soil Aluminum 3,580

OT 3911 SA Surface Soil Aluminum 7,000
01
OT

3912
3913

SA

SA
Surface Soil
Surface Soil

Aluminum 4,620
Aluminum 5,790

OT
OT

3914
3915

SA
SA

Surface Soil
Surface Soil

Aluminum
Aluminum

6,280
5,950

01
01
01
OT
OT
01

3916 SA
3917 SA
3918 SA
3919 SA
3920 SA
3921 SA

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Aluminum
Aluminum
Aluminum
Aluminum
Aluminum

5,890
7,510
6,730
3,540
4,530

Surface Soil Aluminum 4,810
01 3922 SA Surface Soil Aluminum 10,800
01 3923 SA Surface Soil Aluminum 9,060
01 3924 SA Surface Soil Aluminum 5,530
01 3925 SA Surface Soil Aluminum 7.520

6.97001 3926 SA Surface Soil Aluminum
01
OT

3927
3928

SA
SA

Surface Soil
Surface Soil

Aluminum
Aluminum

7.910
7,700

01' 3929 SA Surface Soil Aluminum 10700
01(3930 SAf Surface Soil Aluminum 9150

22,035 26.315 NE NO
ND
NO
NO

NO
NO
NO
NO
NO

22.035 26,315 NE

22,035 26,315
—

NE
22.035 26,315 NE
2Z035 26,315 NE NO
22,035
22,035

26,315 NE NO NO
NO
NO

--

26,315 NE NO

22,035 26,315 NE NO
2235 26,315 NE NO NO

NO22,035 26,315 NE NO

22,035 26,315 NE NO NO
NO22,035 26315 NE NO

22.035 26.315 NE NO NO
22.035
22.035

26,315
26,315

NE
NE

NO
NO

NO
NO

22.035
22.035

26,315
26,315

NE
NE

NO
NO

NO
NO

22.035 26.315 NE NO NO

22,035
22,035

26,315
26,315

NE
NE

NO
NO

NO
NO

22.035
22,035
22,035
22.035

26,315
26.315
26I5

NE NO NO
NE
NE

NO
NO

NO
NO

26.315 NE NO NO
22,035
22,035

26,315
26,315

NE NO NO
NE NO NO

NO22,035
22,035

2615
26,315

NE NO
NE NO NO

22,035 26.315 NE NO NO]
NO22,035 26.315 NE NO

Notes



Table 4
Comparison of Antimony Concentrations in Surface Soils to Background Concentrations

-' Grounds Maintenance Yard

Sample Sample Detection SAl-nd UTL MSC
Number Type Analyte Result Qualifier Limit? UTL MSC Exceeded? Exceeded?

OT 3901 SA Surface Soil Antimony 0 ______ <19.6 0.56 818 NO NO
01 3902 SA Surface Soil Antimony 0 <21.0 0.56 818 NO NO
OT 3903 SA Surface Soil Antimony 0 <23.0

-

0.56 818 — NO NO
OT 3904 SA Surface Soil AnhimonL 0 <22.3 0.56 818 NO o
CT 3905 SA Surface Soil Antimony 0

0
<22.7 0.56 818 NO NO
<23.9 056 818 NO NOOT 3906 SA Surface Soil Antimony

NO NOCT
OT

3907
3906

SA
SA

Surface Soil Antimony 0 <22.6 0.56 818
Surface Soil Antimony 0 <22.8 0.56 818 NO NO

NO01 3909 SA Surface Soil Antimony 2.25 JO 056 818 YES
CT 3910 SA SurTace Soil Antimony 0 <22.4 056 818 NO NO

NOOT 3911 SA Surface Soil Antimony —- 0 <24.0 0.56 818 NO
<20.7 0.56 818 NO NOOT 3912 SA Surface Soil Antimony 0

CT 3913 SA Surface Soil Antimony 0 <22.1 0,56 818 NO NO
NO01 3914 SA Surface Soil Antimony 2.97 JQ 0.56 818 YES

CT
CT

3915
3916

SA
SA

Surface Soil
Surface Soil

Antimony 0 <22.3 0.56 818 NO NO
Antimony 3.06 JO 0.56 818 YES NO

CT 3917 SA Surface Soil Antimony 0 <22.9 0.56 818 NO NO
CT 3918 SA Surface Soil Antimony 0 <21.4 0.56 818 NO NO
01 3919 SA Surface Soil Antimony 0 <19.6 0.56 818 NO NO
CT 3920 SA Surface Soil Antimony 0 JL <21.7 0.56 818

—
NO NO

OT 3921 SA Surface Soil Antimony 2.24 JO 0.56 618 YES NO
NOAntimony 3.17 JQ 0.56 818 YESOT 3922 SA Surface Soil

OT 3923 SA Surface Soil Antimony 0 <23.9 0.56 818 NO NO
2.68 JQ 0.56 818

818
YES NOOT

CT
CT

3924
3925
3926

SA
SA
SA

Surface SoU
Surface Soil

Antimony
Antimony 0

—
<22.3 0.56 NO NO

Surface Soil Antimony 2.71 JO , 0.56 818 YES NO
01 3927 SA Surface Soil Antimony 0 <21.2 0.56 818 NO NO
01 3928 SA Surface Soil Antimony 0 <20.5 0.56 818 NO NO
01 3929 SA Surface Soil Antimony 1.92 JO 0.56 818 YES NO
01 3930 SA Surface Soil Antimony 2.04 JQ 0.56 818 YES NO

Notes
1 J = Estimated quantitation based on OC data.
2 JB = Estimated quantitation: possibly biased high or a false positive based upon blank data.
3. JH = Estimated quantitation: possibly biased high based upon CC data.
4 JL = Estimated quantitation: possibly biased low or a false negative based upon QC data,
5 JO = Estimated quantitation: detected below the PQL.
6. NE = MSC not established for this analyte.
7. Comparison to UTL not possible because UTL was established as the

highest value in the background dataset.
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Table 4
Comparison of Arsenic Concentrations in Surface Soils to Background Concentrations

'' Grounds Maintenance Yard

1 J Estimated quarititation based on 00 data
2 J8 Estimated quarititation possibly biased hh or a false positive based upon blank data
3 JH Estimated quantitation. possibly biased high based upon QC data.
4 JL Estimated quantitation' possibly biased low or a false negative based upon QC data
s Jo = Estimated quantitation detected below the POL
6 NE MSC not established for this arialyte

GMco.ip xis

Sample
Number

01 3901 SA
01 3902 SA

Sample lype
Surface S2!.
Surface Soil

QualifierAnalyte
Arsenic
Arsenic

01 3903 SA
01 3904 SA

Result

2.23

Surface Soil
Surface Soil

Detection
Limit'

01 3905 SA

Arsenic

UTL

5.855
1.82

01 3906 SA
Surface Soil

UTL

6.748

Arsenic
1 95
1.47

Surface Sol

SAl-md
M SC

3.27

Arsenic

LJTL

Exceeded'
NO

5.855

1 61

Arsenic

6,748

0 801

01 3908 SA Surface Soil Arsenic
CT 3909 SA Surface Soil Arsenic

3 27

U1L9599 fASC

Exceeded' Exceeded?
NO NO
NO NONO

OT 3910 SA Surface Soil Arsenic

5.855

5855 6.748 3.27 NO
5.855 6.748 3.27 NO

Arsenic 169 5.855 6748 327 YES YES

6.748
5.855

01 3911 SA Surface Soil Arsenic
01 3912 SA Surface Soil Arsenic

3 27
6.748

0 456
211
1 87
2 05

0
01 3913 SA Surface Soil
01 3914 SA Surface Soil

3.27

5.855

NO
NO

NO
NO
NO
NO

NO
NO

6.748
5.855

Arsenic

3.27
6.748

5.855

Arsenic
0.926

6.748
3.27

5.855
<0,460

0,989
01

07
CT
OT

01,

3915
3916
3917
3918
3919
3920

NO
NO

SA
SA
SA

SA
SA
SA

6.748
3.27

5.855

Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

NO
3.27

6.748
5.855

NO
NO
NO

NO
NO

YE S

NO
NO
NO
NONO

3.27

5.855
6,748
6.748

NO

3921 SA

5855

NO

Arsenic
Arsenic
Arsenic
Arsenic
Arsenic
Arsenic
Arsenic
Arsenic
Arsenic

_9_ -

3.27 NO
3,27 NO

NO

6.748

Surface Soil

SA

3.27
5.855
5.855
5.855

6.748
0.760 JH
1 49
1.40 _______
2.13 _______
1 33
1 39 _______
14.2

0 566
1 27

NO
NO

Surface Soil
Surface Soil

01 3924 SA

NO
3.27

6.748
6.748

NO
NO
NO
NO

0T13925SA

NO

3,27,

NO

Surface Soil
Surface Soil

5,855 6.748
5.855 _:748

NO
NO

Arsenic

01 3926 SA Surface Soil

3.27
3.27
3.27

NO
NO

01
07

[61

Arsenic

5.855
5.855

3327
3928
3929

NO NO
NO NO

NO

0814

SA

SA
SA

Arsenic

6.748
6.748

NO
3 27

5.855

Surface Soil
S urf ace S

Surface Soil

JH

3 27
6,748

YES
NO

5855

NO
NO
NO

JH
Arsenic

- Arsenic
Arsenic

1.08
1 73
2.94

01 3930 SA Surface Soil

3.27
NO

6.748
5.855

YES

J

Notes

3.27
6.748

NO

5.855

YES

Arsenic

NO
NO

2.95
2 56

NO

6.748
5.855

3,27 NO
3,27 NO

5.855

NO

6.748

NO
NO
NO

iL

3,27
6.748

5,855

NO

NO
3.27

5,855
6.748

NO
NO

NO
3.27

6,748

NO
NO

NO
3 27 NO

NO

MO

NO
NO
tO
NONO
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Table 4
Comparison of Barium
Grounds Maintenance Yard

Sample
Type Analyte Result

Detection
Quauier Limit? UTL

SAl-md UTL
MSC Exceeded?

SA Surface Soil Barium

CT 3903 SA Surface Soil Barium 121 233 137,000 NO
NOCT 3904 SA Surface Soil Barium 170 233 137,000

OT 3905 SA Surface Soil Barium 118 233 137,000
OT 3906 SA Surface Soil Barium 179 233 137,000

I J = Estimated quantitation based on DC data.
2 JB = Estimated quantitation: possibly biased high or a false positive based upon blank data.
3. JH = Estimated quantitation: possibly biased high based upon DC data.
4. JL = Estimated quantitation: possibly biased low or a false negative based upon DC data.
5. JO = Estimated quantitation: detected below the PaL.
6. NE = MSC not established for this analyle.
7 Comparison to UTL not possible because UTL was established as the

highest value in the background dataset.

Concentrations in Surface Soils to Background Concentrations

01 3901
CT 3902 SA Surface Soil Barium

95.3
122

233 137,000
233

NO

MSC
Exceeded?

NO
137,000 NO

NO

NO
NO
NO
NO
NONO

OT 3907 BA Surface Soil Barium 142 233 137,000 NO NO
01 3908 BA Surface Soil Barium 152 233 — 137000 NO - NO

NOCT 3909 SA Surface Soil Barium 150 233 — 137,000 NO
CT 3910 SA Surface Soil Barium 166 233 137,000 NO NO

BA Surface Soil Barium 163 233 137,000 NO
NO

NO
NOCT 3912 SA Surface Soil Barium 172 233

233_
137,000

CT
CT
OT

3913
3914

SA
SA

Surface Soil Barium 182 137,000 NO NC
NO
NO

Surface Soil Barium 167 233 137,000 NO
NO3915 BA Surface Soil Barium 161 233 137000

SA Surface Soil
CT 3917 SA Surface Soil

Barium 120 233 137,000 NO NO
Barium 125 233 137,000 NO NO

01
CT

3918
3919

SA
SA

Surface Soil Barium 130 233 137,000 NO NO
Surface Soil Barium 141 233 137,000 NO NO

CI 3920 SA Surface Soil Barium
OT 3921 SA Surface Soil Barium

112 JH 233 137,000 NO NO
82.9 233 137,000 NO NC

NOCT 3922 BA Surface Soil Barium 133 233 137,000 NO
CT
CT
OT
CT

3923 BA Surface Soil Barium 133 233 137,000 NO NO
3924
3925
3926

BA
SA
BA

Surface Soil Barium 100 233 137,000 NO NO
NO
NO
NO

Surface Soil Barium 125 233 137,000 NO
Surface Soil Barium 128 233 137,000 NO

CT 3927 SA Surface Soil Barium 135
.

233 137,000 NO
01 3928 SA Surface_So Barium 119 233 137,000 NO NO
CT
CT

3929 BA Surface Soil Barium 123
—

233 137,000 NO NO
NO NO3930 BA Surface Soil Barium 100 233 137,000

Notes;

a

-V.

—I
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Table 4
— Comparison of Beryllium Concentrations in Surface Soils

%- Grounds Maintenance Yard

—

Notes

to Background Concentrations

1 J = Estimated quantitatiori based on OC data.

'-I

2. JB = Estimated quantitation: possibly biased high or a false positive based
3. JH = Estimated quantitation: possibly biased high based upon QC data.
4. JL = Estimated quantitation: possibly biased low or a false negative based
5 JQ = Estimated quantitatioti: detected below the PQL.
6. NE = MSC riot established for this analyte.

7. Comparison to UTL not possible because UTL was established as the
highest value in the background dataset.

Page 5

upon blank data.

upon QC data.

Sample
Number

Sample
Type Analyte Result Quafier

Detection
Limit? UTL

SAI-lnd
MSC

UTL MSC
Exceeded? Exceeded?

OT 3901 SA Surface Soil Beryllium 0.634 —
1.02 1.33 NO NO

OT 3902 SA Surface So Beryllium
CT 3903 SA Surface Soil Beryllium
CT 3904 SA Surface Soil Beryllium
CT 3905 SA Surface Soil Beryllium
01 3906 SA Surface Soil
CT 3907 SA Surface Soil Beyllium
OT 3908 SA Surface Soil Be,!yilium

0

.

<2.51 1.02 1.33 NO NO
0.551 1.02 1.33 NO NO

0
0
0

<2.68
<2.73
<2.86

1.02
1.02
1.02

1.33
1.33
1.33

NO
NO
NO

NO
NO
NO

<2.72 1.02 1.33 NO NO0
0 <2,73 1.02 1.33 NO NO

01
01
01 391

3909 SA Surface Soil Beryllium 0 <2.60 1.02 1.33 NO NO
3910 SA

1 S.A

Surface Soil Beryllium 0 <2.68 1.02 1.33 NO NO
Surface Soil Beryllium 0 J <2.88 1.02 1.33 NO NO

<2.49 1.02 1.33 NO NO
NO

CT 3912 SA
CT 3913 SA
01 3914 SA

Surface Soil Beryllium 0 —_______
Surface Soil Beryllium U <2.65 1.02 1.33 NO
Surface Soil Beryllium 0 <2.78 1.02 1.33 NO NO

CT 3915 SA
01 3916 SA
CT 3917 SA

Surface Soil
Surface Soil Beryllium

— 0
0

<2.63 1.02 1.33 NO — NO
<2.48 1.02 1.33 NO NC

Surface Soil Beryllium 0.458 1.02 1.33 NO NO
CT 3918 SA Surface Soil Beryllium 0.428 1.02 1.33 NO NO
CT 3919 SA Surface Soil
CT 3920 SA Surface Soil

Beryllium 0 — <2.35 1.02 1.33 NO NO

Beryllium 0 <2.61 1.02 1.33 NO NO

CT 3921 SA
01 3922 SA

Surface Soil Beryllium 0 <2.49 1.02 1.33 NO NO
Surface Soil 0 <2.44 1.02 1.33 NO NO

01 3923 SA Surface Soil 0 <2.87 1.02 1.33 NO NO
CT 3924 SA Surface Soil Beryllium
CT 3925 SA Surface Soil Beryllium
CT 3926 SA Surface Soil um
CT 3927 SA Surface Soil Beryllium

0 <2.51 1.02 1.33 NO NO
0.535 1.02 1.33 NO NO

0 <2.71 1.02 1.33 NO NO-
0.592 1.02 1.33 NO NO

CT 3928 SA Surface Soil Beryllium
CI 3929 SA Surface Soil Beryllium
CT 3930 SA Surface Soil Bervjuni

0 <2.46 1.02 1.33 NO NO
0.610 1.02 1.33 NO NO
0.742 1.02 1.33 NO NO



Table 4
, Comparison of Calcium Concentrations in Surface

—' Grounds Mainteria rice Yard
Soils to Background Concentrations

J Estimated quantitation based on OC data
JB Estimated quantitatiorr possibly biased high or a false positive based upon blank data
JH Estimated quantitation possibly biased high based upon OC data
JL Estimated quantitation possibly biased low or a false negative based upon CC data
JO Estimated quantitation detected below the POL
NE MSC not established for this analyte

Sample
Number

Sampl
Type Analyte Result Qualifier

Detection
Limit' UTLUTL

UTL ;g
Exceeded'MSC

UTL

Exceeded'
01 3901 SA Surface Soil

SA Surface Soil
Calcium 19000

01 3902 Calcium 106000
CT
CT

3903 SA
3904 SA

Surface Soil
Surface Sot

Calcium
Calcium

108000
234,000

CT
01

3905 SA Surface Soil Calcium 204000
3906 SA Surface Soil Calcium 296,000

01 3907 S.A Surface Soil Calcium 214,000
CT 3908 SA Surface Soil Calcium 269,000
CT 3909 SA Surface Soil Calcium 220000
CT 3913 SA Surface Soil Calcium 281,000
CT 3911 SA Surfae Soil Calcium 177,000
CT 3912 SA Surface Soil Calcium 219,000
01 3913 SA Surface Soil Calcium 232,000
CI 3914 SA Surface Soil Calcium 196,000
CT 3915 SA Surface Soil Calcium 197.000
OT 3915 SA Surface Soil Calcium 197,000
CT 3917 SA Surface Soil Calcium 111,000
01 3918 SA Surface Soil Calcium 139.000
01
01

3919
3920

SA
SA

Surface Sort
Surface Soil

Calcium 234,000
Calcium 165000

CT 321 SA Surface Soil Calcium 157,000
CT 3922 SA Surface Sail Calcium 119,000
CT 3923 SA Surface Soil Calcium 120,000
01 3924 SA Surface Soil Calcium 193,000
CT
CT

3925
3925

SA
SA

Surface Soil Calcium 122,000
Surface Soil Calcium 121.000

UT 3927 SA Surface Soil Calcium 71,500
01 3928

°I 3930

SA
SA
S.A

Surface Soil

Surface_Soil

Calcium
Calcium

113,000
77,100

Surface Soil Calcium 23. 000

167,788 490,604 NE
NE

NO
NO

NO
NO167,788 490,604

167,788 490604 NE — NO
YES

NO
NO167788 490604 NE

167,788 490604 NE YES NO
167,788 490.604 NE YES NO
167788 49Q604 NE YES NO
167788 490604 NE YES NO
167,788 490604 NE YES NO
167,788 490604 NE YES NO
167, 788 490,604 NE YES NO
167,788
167,788
167,768

490,604
490,604

NE
NE

YES
YES

NO
NO

490,604 NE YES NO
NO167.788 490,604 NE YES

167,788 490,604 NE — YES NO
167,788 490.604 NE NO NO
167788 490.604 NE NO NO
167788 490604 NE YES NO

NO167788 490604 NE NO
167,788 490604 NE NO NO
167.788 490604 NE NO

—
NO

167,788 490,504 NE NO NO
167788 490,604 NE YES NO
167,788 490.604 NE NC NO
167788 490604 NE NO — NO
167,788 490604 NE NO NO
167.788 490.604 NE NO NO
167,788 490,604 NE NO NO
167,788 490604 NE NO NO

Notes

3
4
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Table 4
Comparison of Chromium Concentrations in Surface Soils to Background Concentrations
Grounds Maintenance Yard

Sample
Number Sample Type Analyte Result Qualifier

Detection
Limit7 UTL 9595

I

UTL gg
SAl-md
MSC

UTL
Exceeded?

1

UTL. MSC
Exceeded? Exceeded7

NO NO
—

01
01
01

3901
3902
3903

SA

SA
SurceSo Chromium 9.28 21.056 24.604 5110 NO
Surface Soil Chromium 0 <41.9 21056 24.604 5110 NO NO NO

NOSA Surface Soil Chromium 285 JO 21056 24.604 5,110 NO NO
01 3904 LA SurfaceSol Chromium - 143 JO 21.056 24.604 5110 NO NO

YES

—
NO
NOOT

01
01
01
OT

3905
3906
3907
3908
3909

LA
LA

Surface Soil
Surface Soil

Chromium
Chromium

32.7 21056 24.604 — 5,110 YES
0 <478 21.056 24.604 5,110 NO NO NO

LA
LA

Surface Soil
Surface Soil

Chromium
Chromium

10.8
0

JO
<455

21.056
21.056

24.604
24.604

5110
5,110

NO
NO

NO
NO

NO
NO

SA Surface Soil Chromium 21.7 JO 21.056 24.604
24.604

5,110
5,110

YES NO NO
OT 3910 SA Surface Soil

Surface Soil
Chromium
Chromium

0
19.2

<44.8 21.056 NO NO NO
NO
NO

JO 21.056 24.604 5,110 NO NO01 3911 LA[ 3912
3913

LA Surface Soil Chromium 9.95 JQ 21.056 24.604 5.110 NO NO
NOLA Surface Soil Chromium 0 <442 21.058 24.604 5.110 NO NO

J
3914
3915
3916

LA
LA

Surface Soil
Surface Soil

Chromium 0 <464 21.056 24604 5,110 NO NO NO
Chromium 8.03 JO 21.056 24.604 5,110 NO NO

—
NO
NOLA Surface Soil Chromium 13.2 JO 21.056 24.604 5,110 NO NO

01
OT

3917
3919

SA
SA

Surface Soil Chromium 7,06 21.056 24.604 5,110 NO NO NO
Surface Sail Chromium 6 16 21,056 24.604 5,110 NO NO NO

01 3919 SA Surface Soil Chromium 7.04 JO 21.056 24.604 5,110 NO NO NO
OT 3920

3921
SA
LA

Surface Soil
Surface Soil

Chromium
Chromium

7.82
0

JH

-- <41.4
21,056
21,056

24.604
24.604

5.110
5,110

— NO
NO

NO
NO

NO
NO

OT 3922 SA Surface Soil CHromium 146 JO 21.056 24.604 5,110 NO NO NO
01 3923 SAl Surface Soil Chromium 0 <478 21.056 24.604 5,110 NO NO NO
01 3924 SA ' Surface Soil Chromium 134 JO 21 .056 24.604 5,110 NO NO NO

NO01
01

3925
3926

SA
LA

Surface Soil Chromium 74 21 .056 24,604 5,110 NO NO
Surface Soil Chromium 0 <452 21,056 24.604 5,110 NO NO NO

01
01

3927
3928

SA
SA

Surface Soil
Surface Soil

Chromium 719 21 .056 24.604 5110 NO NO NO
Chromium 26.2 JO 21.056 24,604 5,110 YES YES NO

01

[fj
3929
3930

SA Surface Soil

] ace Soil
Chromium
Chromium

10.3
9.56

21 .056
21,056

24.604
24604

5,110
5,110

NO
NO

NO
NO

NO
NO

Notes
I J Estimated quantitation based on OC data
2 JB Estimated quantitation possibly biased high or a false positive based upon blank data
3 JH Estimated quantitation possibly biased high based upon QC data
4 JL Estimated quantitation possibly biased low or a false negative based upon QC data
5 JO Estimated quantitation detected below the PaL
S NE MSC not established for this arialyte
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—' Grounds Maintenance Yard

J Estimated quantitation based on OC data

I],,.

JB = Estámated quantitatiori possibly biased high or a false positive based upon blank data.
JH = Estimated quanttation: possibly biased high based upon OC data
JL Estimated quantitation: possibly biased low or a false negative based upon QC data.
,JQ = Estimated quantitation. detected below the PQL.
NE r MSC not established for this arialyte

Table 4
Comparison of Cobalt Concentrations in Surface Soils to Background Concentrations

Sample
Number

Sample
Type Analyte Result Qualifier

Detection
Limit? UTLUTL MSC

UYL
Exceeded

UTL

Exceeded'

—

01 3901 SA Surface Soil Cobalt 3.57 JO 11.050 15687 NE NO NO

— NO01 3902 SA Surface So Cobalt 2.77 Jo ii.oso 15.687 NE NO
01 3903 SA Surface Soil Cobalt
01 3904 SA Surface Soil Cobalt
01 3905 SA Surface Soil Cobalt
01 3906 SA Surface Soil Cobalt
01 3907 SA Surface Soil Cobalt
01 3908 SA Surface Soil Cobalt

3.22 JO 11.050 15687 NE NO NO
2.14 JO 11.050 15.687 NE NO NO

NO2.27 JQ 11.050 15.687 NE NO
1.15 JO 11.050 15.687 NE NO NO

NO
NO

-
1.54 JO 11.050 15.687 NE NO

NO1.36 JO 11.050 15687 NE
01 3909 SA Surface Soil Cobalt
01 3910 SA Surface Soil Cobalt

2,17 JO 11.050 15687 NE NO — NO
NO2.42 JO 11.050

JO ii .050
JO 11.050
JO 11.050
JO 11.050

15.687 NE NO
15.687 NE NO NO01 3911 SA Surface Soil Cobalt 3.16
15.687 NE NO NO01 3912 SA Surface Soil Cobalt 2.57
15687 NE NO NOOT 3913 SA Surface Soil

01 3914 SA Surface Soil
Cobalt 2.03
Cobalt 2.51 15.687

.
NE NO —— NO

NOOT 3915 SA Surface Soil Cobalt 1.78 JO 11.050
JO i 1.050

15.687 NE NO
01 3916 SA Surface Soil Cobalt 248 15.687 NE NO NO
OT 3917 SA Surface Soil Cobalt 3.94 JO 11.050 15.687 NE NO -

NO
NO
NO01 3918 SA Surface Soil Cobalt 2.48 JO 11.050 15687

15687
NE
NE01 3919 SA Surface Soil Cobalt 1.09 JO 11.050 NO NO

01 3920 SA Surface Soil Cobalt 269 JO 11.050 15.687 NE NO NO
01 3921 SA Surface Soil Cobalt
01 3922 S.A Surface Soil Cobalt

1 07 JQ 11.050 15.687 NE NO NO
2.60 JO 11.050 15.687 NE NO NO

OT 3923 SA Surface Soil Cobalt 1 24 JO 11.050 15.687 NE NO NO
01 3924 SA Surface Soil Cobalt
OT 3925 SA Surface Soil Cobalt

1 59 JO 11.050 15687 NE NO NO
2.59 JO 11.050 15.687 NE NO NO

01 3926 SA Surface Soil Cobalt 2.71 JO 11.050 15687 NE NO
NO

NO
NO
NO

21 9?Z SA Surface Soil Cobalt 3.47 JO 11.050 15.687 NE
01 3928 SA Surface Soil Cobalt 3.03 JO 11.050 15.687 NE NO
01 3929 SA Surface Soil
01 3930 SA Surface Soil

Coba 3.75 JO 11.050 15.687 NE NO NO
NOCobalt 4.08 JO

1
11.050 15.687 J NE NO

Notes

2
3

4

5
6

Page 8



Table 4
Comparison of Copper Concentrations

., Grounds Maintenance Yard

—

Notes

in Surface Soils to Background Concentrations

J Estimated quantitation based on QC data
JB r Estimated quantitation: possibly biased high or a false positive based upon blank data.
JH Estimated quantitation' possibly biased high based upon OC data.
JL Estimated quantitatiori: possibly biased low or a false negative based upon QC data
JO Estimated quantitation: detected below the POL.
NE MSC not established for this analyte

JO

JO

Sample
Number

i

Sample
Type Analyte Result

Detection
Qualifier Limit? UTL gg

17.373
17373
17373
17.373
17.373

JO 17373
17.373

I

UTL MSC
UTL gg

Exceeded'
NO

UTL ggg
Exceeded'

NO19.883 NE01 39O1ISA Surface Soil Copper
OT 3902 SA Surface Soil Copper

9.04
5.87 19.883 NE NO NO

19.883 NE NO NOOT 3903 SA Surface Soil Copper 8.91
01 3904 SA Surface Soil Copper
CT 3905 SA Surface Soil Copper

8.03 19.883 NE NO NO
19.883 NE YES NO19 1

19.883 NE YES YESOT 3906 SA Surface_Soil Copper 24.8
19.883 NE NO NOOT 3907 SA Surface_Soil Copper 9.06

01 3908 SA Surface So 7.28 JQ 17373 19. 883 NE NO NO
17.373 19.883 NE NO NOOT 3909 SA

01 3910 SA
Surface Soil Copper 434 JO
Surface Soil Cop,,p,

Copper

448
9.59

JO
JO

17.373 19. 883 NE NO NO
17373 19.883 NE NO NO01 3911 SA Surface Soil

CT 3912 SA Surface Soil Copper 7.46 JO 17.373 19.883 NE NO NO
01 3913 SA Surface Soil Copper 8.84 JO 17.373 19.883 NE NO NO
01 3914 S,A Surface_So Copper
01 3915 SA Surface Soil Copper

12.1 JQ 17.373 19.883 NE NO NO
8.03 JQ 17.373 19 883 NE NO NO

01
01

3916
3917

SA
SA

Surface Soil Copper 9.92 JO 17.373 19.883 NE NO NO
Surface Soil Copper 9.35 17.373 19683 NE NO NO

01 3918 SA Surface Soil Copper 8.21 17373 19.883 NE NO NO
CT 3919 S.A Surface Soil Copper
01 3920 SA Surface Soil Copper

21 9 17.373 19.883 NE YES YES
348 JH 17.373 19.883 NE NO NO

CT 3921 S.A Surface Soil 8.29 JO 17.373 19.883 NE NO NO
NOOT 3922 SA Surface Soil Copper

01 3923 SA Surface Soil Copper
01 3924 SA Surface Soil Copper
01 3925 SA Surface Soil

10.6 JO 17.373 19.883 NE
—

NO
163 JQ 17.373 19.883 NE NO NO
21.8 JO

-
17.373 19.883 NE YES YES

9.81 17.373 19.883 NE NO NO
CT 3926 SA Surface Soil Copper 9.93 JO 17.373 19.883 NE NO NO
CT 3927 SA Surface Soil Copper 13.0 17.373 19.883 NE NO NO
01' 3928 SA Surface Soil

L2JI 3929 S.A Surface Soil Copper
10.7 JO 17.373 19.883 NE NO NO
9.84 17.373 19.883 NE NO NO

[21 3930 SA Surface Soil Copper 9.47 17.373 19.883 NE NO NO

2
3

4

5

6-V
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Table 4
Comparison of Iron Concentrations in Surface Soils to Background Concentrations

'i-..' Grounds Maintenance Yard

Sample
Number

Sample
Type Analyte Result Qualifier

Detection
Limit? UTL UTL g gg MSC

UTL 9595
Exceeded?

UTL gg
Exceeded'

CT 3901 SA Surface Soil Iron 10.800 17,717 20574 NE NO - NO
NO
NO

CT 3902 SA Surface Soil Iron 7090 17,717 20,574 NE NO
CT 3903 SA Surface Soil Iron 6,680 17,717 20.574 NE NO
01
OT

3904
3905

SA Surface Soil Iron 4,200 17,717 20,574 NE NO NO
SA Surface Soil Iron 5,410 17,717 20,574 NE NO NO

OT 3906 SA Surface Soil Iron 4,550 17,717 2Q574
20,574

NE
NE

NO NO
NO NO01

01
3907 SA Surface Soil Iron 4,210 17,717
3908 SA Surface Soil Iron 3,750 17,717 20,574 NE NO NO

01
01

3909
3910

SA
S.A

Surface Soil
Surface Soil

Iron 5,470 17,717 20.574 NE NO NO
Iron 4,580 17,717 20,574 NE NO NO

01 3911 SA Surace Soil Iron 6830 17,717 20,574 NE NO NO
01 3912 SA Surface Soil Iron 4,090 17,717 20,574 NE NO NO
CT 3913 SA Surface Soil Iron 4.390

-
17,717 20,574 NE NO NO

CT 3914 SA Surface Soil ron 5,300 17.717 20,574 NE NO NO
NO
NO

CT 3915 SA Surface Soil Iron 5,160 17,717 20,574 NE NO
NOCT 3915 SA Surface Soil Iron 6.240 17,717 20,574 NE

OT 3917 SA Surface Soil Iron 7,730 17,717 20.574 NE NO NO
NO01 3918 SA Surface Soil ron 6,570 17,717 20.574 NE NO

OT 3919 SA Surface Soil Iron 4,920 17,717 20,574 NE NO NO
CT 3920 SA Surface Soil Iron 5,240 17,717 20,574 NE NO NO

NO
NO
NO

CT
CT

3921
3922

SA
SA

Surface Soil Iron 5,280 17,717 20,574 NE
NE

NO
NOSurface Soil Iron 7,920 17,717 20,574

CT 3923 SA Surface Soil Iron 8,570 17,717 20,574 NE NO
CT 3924 SA Surface Sod Iron 4,620 17,717 20,574 NE NO NO

NOCI 3925 SA Surface Soil iron 6,910 17,717 20,574 NE NO
CT 3926 SA Surface Soil Iron 5.930 17,717 20,574 NE NO NO
01 3927 SA Surface Soil Iron 6,790 17,717 20,574 NE NO NO
01 3928 SA Surface Soil Iron 9,630 J 17,717 20,574 NE NO NO
CT 3929 SA Surface Sod Iron 7,590 17,717 20,574 NE NO NO
OT 3930 SA Surface Soil Iron 7,480 17,717 20,574 NE NO NO

Notes
1 J = Estimated quantitation based on QC data
2 JB = Estimated quantitation: possibly biased high or a false positive based upon blank data
3 JH = Estimated quantitation: possibly biased high based upon QC data
4 JL = Estimated quantitation: possibly biased low or a false negative based upon QC data
5 JO Estimated quantitation: detected below the PQL
6 NE = MSC not established for this analyte
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Table 4
Comparison of Lead Concentrations in Surface Soils to Background Concentrations
Grounds Maintenance Yard

Sarriple

LNumber Sample 1ye
01 3901 SA Surface Soil

Aralyte Result Quahfler
Detection

Limit UTL g UTL gg
SAkInd UIL
MSC Exceedd

UTL g
Exceeded'

-
MSC

Exceeded'
Lead 124 30.97 42.397 1,000 NO NO NO

NO
NO
NO

01 3902 SA Surface Soil Lead 13.1 3097 42.397 1,000 NO NO
01 3903 SA Surface Soil Lead 15.5 JH 30.97 42.397 1,000 NO

NO
NO
NOOT 3904 SA Surface Soil Lead 5.57 30.97 42.397 1,000

OT 3905 SA Surface Soil Lead 71.9 30.97 42.397 1,000 YES YES NO
OT 3906 SA Surface Soil Lead 10 1 30.97 42,397 1.000 NO

YES
NO NO

01 3907 SA Surface Soil Lead - 44.6 30.97
30.97

42,397
42.397

1,000 YES
NO

NO
NO1,000 NO01 3908

07 3909
SA
SA

Surface Soil
Surface Soil

Lead 592
Lead 25.6 30.97 42.397 1,000 NO NO NO

01 3910 SA Surface Soil Lead 6.59
20.21

3097 42.397 1000 NO NO NO
01 3911 SA Surface Sod Lead 30.97 42,397 1,000 NO NO NO
01 3912 SA
OT 3913 SA
OT 3914 SA
01 39
01 39l6SA

Surface Sod Lead 101 30.97 42.397 1,000 NO NO NO
Surface Soil Lead 666 30.97 42.397 1,000 NO NO NO
Surface Soil
Surface Soil
Surface Sod

Lead 845 30.97 42,397 1,000 NO NO NO
Lead

Lead
919
203

30.97 42.397 1.000 NO NO NO
JH 30.97 42.397 1000 NO NO NO

NO01 3917 S.A Surface Soil Lead 7.96 30,97 42.397 1.000 NO NO
Dl 3918 SA Surface Soil Lead 14.9 , 30.97 42.397 1,000 NO NO NO

NO01 3919
01 3920

2,21
01 3922

SA
SA

Surface Soil Lead 11.3 30.97 42.397 1,000 NO NO
Surface 5il Lead 467 30.97 42.397 1,000 YES YES NO

SA Surface Soil Lead 146 30.97 42.397 1,000 NO NO NO
SA Surface Sol Lead 911 30.97 42.397 1,000 NO NO NO

07 3923 SA Surface Soil Lead 33.1 30.97 42.397 1,000 YES NO NO
OT 3924 SA Surface Soil , Lead 140 30.97 42.397 1,000 NO NO NO
01 3925 SA Surface Soil Lead 8.67 30.97 42.397 1000 NO NO NO
01 3926 SA Surface Sod Lead 857 30.97 42.397 1,000 NO NO -. NO

3927
01 3928

3929

[L3930

SA Surface Soil Lead 229 30.97 42.397 1,000 NO NO NO
NOSA

SA

SAl

Surface Soil
Surface Soil
Surface Soil

Lead 86.0 J 3097 42.397 1.000 YES YES
Lead
Lead

802
100 J

30.97
30.97

42,397
42.397

1,000 L NO
1,000 NO

NO NO
NO NO

Noles

7

3
4

S

6

J Estimated quantitation based on CC data
JB = Estimated quantitation possibly biased high or a false positive based upon blank data
JH = Estimated quarttitation possibly biased high based upon CC data.
JL Estimated quantitation possibly biased low or a false negative based upon CC data
JQ r Estimated quantitabon detected below the PQL
NE = MSC not established for this analy'te
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Table 4
- - Comparison of Magnesium Concentrations in Surface Soils

Grounds Maintenance Yard

J = Estimated quantitation based on QC data
JB Estimated quantitation: possibly biased high or a false positive based upon blank data
JH Estimated quantitation: possibly biased high based upon QC data
JL Estimated quantitation: possibly biased low or a false negative based upon QC data
JO Estimated quantitation: detected below the POL.
NE z MSC not established for this anatyte

Samp'e
Number

Sample
Type Analyte

to Background Concentrations

QualifierResult
Detection

Limit' UTLUTL 95.95

3,003 3,624 NE

MSC
UTL gg

Exceeded?

3,003 3.524 NE
NO

LJTL g 99
Exceeded"

NO
NO

r

NO
QT
01

3901
3902

SA Surface Soil 1,790
SA Surface_Soil Magnesium 2,370

OT
01

3903
3904

SA
SA

Surface Soil Magnesium 2,390
Surface So Magnesium 2,250

01 3905 SA Surface Soil Magnesium 1,420
OT
CT

3906
3907

SA Magnesium 1.770
SA Surface_Soil Magnesium ,

1.420CT 3908 SA Surface Sod
01 3909 SA Surface_Soil Magnesium 1,860
OT 3910 SA Surface_Soil Magnesium 2,080
01 3911 SA Surfad Soil Magnesium 2,260
01 3912 SA Surface Soil Magnesium 1,930
CT
01

3913
3914

SA
SA

Surface Soil

Surface_Soil

2100
Magnesium 2.000

CT 3915 SA Surface_Soil Magnesium 1.830
01 3915 SA Surface_Soil Magnesium 2,080
CT
OT

3917
3918

SA
SA

Surface Soil
Surface Soil

Magnesium 2,160
Magnesium 2,140

01
01

3919
3920

SA
SA

Surface_Soil
Surface Sod

Magnesium
Magnesium

- 2,150
1,670

01 3921 SA Surface_Sod Magnesium 1770
CT 3922 SA Surface Soil Magnesium 2.630
OT 3923 SA Surface Soil Magnesium 2,210
CT 3924 SA Surface Soil ,9nesiun 2.480
01 3925 SA Surface So Magnesium 2,140
CT 3926 SA Surface Sod Magnesium 2020
01
01

3927
3928

SA Surface Soil Magnesium 2,260
SA Surface Soil Magnesium 2,310

01 3929
21,[3930

SA Surface Soil Magnesium 3140
SA Surface Soil gnesium 2,380

3,003 3,624 NE NO NO
3,003 3,624 NE NO NO

NO3003 3,624 NE NO
3,003 3.624 NE NO NO

NO
NO

3003
3,003

3.624
3524

NE
NE

NO
NO

3.003 624 NE NO NO
NO

—
3.003 3,624 NE NO
3,003 3.624 NE NO NO
3.003 3.624 NE NO NO
3,003 3.624 NE NO NO
3,003 3,624 NE NO NO
3,003 3,624 NE NO NO
3.003 3.624 NE NO NO
3.003 3,624 NE NO NO
3,003 3,624 NE NO NO

NO3,003 3,624 NE NO
3.003 3,624 NE NO NO

NO3,003 3,624 NE NO
3,003 3,624 NE NO NO
3,003 3,624 NE NO NO
3.003
3.003

3,624 NE NO NO
3.624 NE NO NO

3.003 3,624 NE NO NO
3,003 3,624 NE — NO NO
3,003 3,624 NE NO NO
3,003 3,624 NE YES NO

3624 NE NO NO

Notes

3
4

5
6
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Table 4
Cornpanson of Manganese Concentrations in Surface Soils

'—.J Grounds Maintenance Yard
to Background Concentrations

0T13901 SA Surface Soil M a nese

Sample Detection UTL g ;
Type Analyte Result Qualifier Limit'? UTL UTL ; MSC Exceeded'?

333 849 1 1,271 NE

UTL . a
Exceeded?

NONO
073902 SA Surface_So
01 3903 SA Surface Soil

Manganese 334 849 1 1,271 NE NO NO
Manganese 315 849 1 1271 NE NO NO

849 1 1.271 NE NO NO01 3904 SA Surface Soil gse 384
OT 3905 SA
OT 3906 SA

Surface Soil Manganese 340 849 1 1,271 NE NO NO
Surface So gese 271 849 1 1,271 NE NO NO

OT 3907 S.A Surface Soil Manganese
01 3908 SA Surface SarI nese
01 3909 S.A Surface Soil Manganese

332 8491 1271 NE NO NO
271 849.1 1,271 NE NO NO
379 849 1 1,271 NE NO NO

NO01 3910SA Surface Soil gese 447 8491 1,271 NE NO
01 3911 SA Surface Soil 493
07 3912 SA SurfaceSo Man anese 418
01 3913 SA Surface Soil 406
OT 3914 SA Surface Soil Manganese 332
01 3915 SA Surface SarI ese 302
07 3916 SA Surface Soil ,gese 321
01 3917 SA Surface Soil 313

849.1
8491
849 1
849 1
849 1
849 1
849 1

1.271
1,271
1,271
1,271
1,271
1,271
1271

NE
NE
NE
NE
NE
NE
NE

NO
NO
NO
NO
NO

- NO
NO

NO
NO
NO
NO
NO
NO
NO

01 3918 SA Surface Soil Manganese
013719 SA Surface Soil ese
01 3920 SA Surface So Manganese
01 3921 SA Surface So
01 3922 SA Surface Soil Manganese
01 3923 SA Surface Soil Manganese
01 3924 SA Surface Sa4 ese
CT 3925 SA Surface Soil Manganese
OT 3928 SA Surface Soil Manganese
01 3927 SA Surface Soil Manganese

9J Surface Soil

[21 392JSASurfaceSoilese
[21 3930jSA Surface Soil Manganese

313 849.1 1,271 NE NO
-

NO
310
328

8491 1.271 NE NO NO
849.1 1,271 NE NO NO

273 849 1 1,271 NE NO NO
222
163

372
220
275
279
381
322
397

849.1 1,271
849.1 1.271
849 1 1,271
849 1 1,271
849 1 1,271
849 1 1.271
849 1 1.271
8491 1,271
849 1 1.271

- NE
NE
NE
NE
NE
NE
NE
NE
NE

NO
NO
NO
NO
NO
NO
NO
NO
NO

— NO
NO
NO
NO
NO
NO
NO
NO
NO

Notes
1 J Estimated quantitatiort based on QC data
2 JB = Estimated quantitation- possibly biased high or a false positive based upon blank data
3 JH Estimated quantitation' possibly biased high based upon CC data
4 iL = Estimated quantitation possibli biased low or a false negative based upon 00 data
5 JQ = Estimated quantitation detected below the POL
6 NE MSC not established for this analyle
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Table 4
Comparison of Molybdenum Concentrations in Surface Soils to Background Concentrations
Grounds Maintenance Yard

J = Estimated quantitation based on QC data
JB = Estimated quantitatiori: possibly biased high or a false positive based upon blank data.
JH = Estimated quantitation: possibly biased high based upon QCdata.
JL = Estimated quantitation: possibly biased low or a false negative based
JO = Estimated quantitation: detected below the PQL.
NE = MSC not established for this analyte.

Comparison to UTL not possible because UTL was established as the
highest value in the background dataset.

Sample
Number

Sample
Type Analyte Result Qualifier

Detection
Limit? UTL MSC

UTL gg
Exceeded?

0T3901 SA SurfaceSoil Molybdenum 1.43 JQ NO
OT 3902 SA Surface Soil Molybdenum 1.59 JQ 1.460 NE YES
OT 3903 SA Surface Soil Molybdenum 0 <4.60 1.460 NE NO
OT 3904 SA Surface Soil Molybdenum 0 <4.46 1.460 NE NO
OT 3905 SA Surface Soil Molybdenum 1.91 JO 1.460 NE YES
OT 3906 SA Surface Soil Molybdenum 1.43 JO 1.460 NE NO
OT 3907 SA Surface Soil Molybdenum 0 <4.53 1.460 NE NO
01 3908 SA Surface Soil yer 0 <4.55 1.460 NE NO

NO
YES

OT 3909 SA Surface So Molybdenum 0 <4.34 1.460 NE
OT 3910 SA Surface Soil Molybdenum 1.52 JQ 1.460 NE
OT 3911 SA Surface Soil yenn 2.30 -

0
-- JQ ——

<4.14
— 1.460 NE YES

OT 3912 SA Surface Soil Molybdenum 1.460 NE NO
OT 3913 SA Surface Soil Molybdenum
21 Surface Soil ybdenum

L86 JL NE
1.460 NE

NO
YES0 <4.64

01 3915 SA
OT 3916 SA

Surface Soil Molybdenum 0 <4.46 1.460 NE -
NE

NO
NOSurface Soil 0 <4,14 1.460

01 3917 SA Surface Soil Molybdenum 2.02
,

1.460
NE
NE

YES
YES

— NO
NO

OT 3918 SA Surface Soil Molybdenum 2.31 JO
OT 3919 SA Surface So Molybdenum 1.25 JO 1.460 NE

NE01 3920 SA Surface Soil Molybdenum 0 <4,34 1.460
1.460
1.460

OT 3921 SA Surface Soil Molybdenum 1.41 JQ
-

-
NE

NO
NOOT 3922 SA Surface Soil Molybdenum 0 <4.06

01 3923 SA Surface Soil Molybdenum 1.53 JQ 1460 NE YES

21 3924 SA Surface Soil Molybdenum - 0 <4.18 1.460 NE
—

NO
OT 3925 SA Surface Soil roybdenum 0 <4.46 1.460

1.460
NE
NE
NE

NO
NO
NO

YES
YES
NO

OT 3926 SA Surface Soil Molybdenum 0 <4.52
OT 3927 SA Surface Soil Molybdenum 0 <4.23 1.460
OT 3928 SA Surface Soil yen,

Surface Soil Molybdenum
1.72 JO 1.460

-. -
NE

OT 3929 SA 2.26 JQ 1.460 NE
NEOT 3930 SA Surface Soil Molybdenum 0 JL <4.64 1,460

Notes:
1.

2

3.

4.
5.

6.

7.

upon QC data.
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Table 4
Comparison of Nickel Concentrations in Surface Soils to Background Concentrations
Grounds Maintenance Yard

1 J = Estimated quantitation based on QC data.
2 JB Estimated quantitatiori possibly biased high or a false positive based upon blank data
3 JH = Estimated quantitation' possibly biased high based upon CC data.
4 JL = Estimated quantitation' possibly biased ow or a false negative based upon QC data.
5 JO Estimated quantitation: detected below the PQL.
6 NE r MSC not established for this analyte.
7 Comparison to UTL not possible because UTL was established as the

highest value in the background dataset

Page 15

Sampre
Number

Sample
Type Analyte Result Qualifier

Detection
Limit? UTL

SAl - In d

M SC

UTL g
Exceeded?

MSC
Exceeded?

OT 3901 SA Surface Soil Nickel 8 72
CT 3902 SA Surface Soil Nickel 114

CT 3903 SA Surface Soil Nickel 7.35
01 3904 SA Surface Soil Nickel 235

242OT 3905 SA Surface Soil Nickel
01
01

3906
3907

SA Surface Soil Nickel 153
SA Surface Soil Nickel 239

01 3908 SA Surface Soil Nickel 243
OT 3909 SA Surface Soil Nickel 231
01 3910 SA Surface Soil Nickel 238
CT 3911 SA Surface Soil Nickel 257
CT
OT

3912
3913

SA
SA

Surface Soil
Surface Soil

Nickel
Nickel

222
236

01 3914 SA Surface Soil Nickel 249
24001 3915 SA Surface Soil Nickel

01 3916 SA Surface Soil Nickel 222
01
01
OT

3917
3918
3919

SA
SA
SA

Surface Soil
Surface Soil

Nickel
Nickel

6.60
658

Surface Soil Nickel 126
01
OT

3920 SA Surface Soil Nickel 233
3921 SA Surface Soil Nickel 134

CT 3922 SA Surface Soil Nickel 114
15501 3923 SA Surface Soil Nickel

OT 3924 SA Surface Soil Nickel 135
01 3925 SA Surface Soil Nickel 7 76
01
01

3926
3927

SA
SA

Surface Soil
Surface Soil

Nickel 65 8
Nickel 7.61

01 3928 SA Surface Soil Nickel 116
01 3929 SA Surface Soil Nickel 8 88
01 3930 SA Surface Soil Nickel 8.44

146 20400 NO NO
14.6
14.6

20,400 YES NO
20,400 NO NO

14.6 20,400 YES NO
NO14.6 20,400 YES

14.6 20400 YES NO
14.6 20400 YES NO

20400 YES NO
14.6 20.400 YES NO
14.6
14.6

20,400
20,400

YES NO
YES NO

14.6 20,400 YES NO
14.6 20,400 YES NO

NO14.6 20,400 YES
14.6 2ft400 YES NO
14.6 20,400 YES NO
14 6 20.400 NO NO

NO
NO

14.6
14.6

20,400
2400

NO
YES

14.6 20,400 YES NO
14,6 20,400 YES NO
14.6 20,400 YES NO
14.6
14.6

20.400
20400

YES
YES

NO
NO

14.6 20,400 NO NO
14.6 20,400 YES NO
14.6 20,400 NO NO
146 20.400 YES NO
14.6
146

20.400 NO NO
20,400 NO NO

Notes



Table 4
Comparison of Potassium Concentrations in Surface Soils to Background Concentrations
Grounds Maintenance Yard

1 J r Estimated quantitation based on QC data
2 JE Estimated quantitatiorv possibly biased high or a false positive based upon blank data.
3 JH Estimated quantitation. possibly biased high based upon QC data
4 JL Estimated quantitation possibly biased low or a false negative based upon QC data
5 JO Estimated quantitation. detected below the POL
5 NE MSC not established for this analyte

Sample
Number

0Sampi
Type

OTt 3901 SA Surface Soil
Oil 3902 SA Su rf a Ce Soil

Analyle Result Qualifier
Potassium
Potassium

Detection
Limit'

2,170

1,480

JH
UTL

2895
UTL ; ;g

1
2,895

4.099

MSC

4 099
NE

UTL

Exceeded'
NO
NO

1

UTL
Exceeded"

NO
NONE

01 3903 SA Surface Soii Potassium 1,500 2,895 4,099
-.

NE NO NO
NO01 3904 SA Surface Soil Potassium 1,100 JH - 2,895

—

4,099 NE NO
OT 3905 SA Surface Soil Potassium 1010 2,895 4.099 NE NO NO

NOCT 3006 SA Surface Soil Potassium 869
1,370

2,895 4,099
—

NE NO
JH 2,895 4D99 NE NO NOOT 3907 SA Surface So Potassium

CT 3908 SA Surface Soil Potassium 831
CT 3509 SA Surface Soil Potassium 995
CT 3910 SA Surface Soil Potassium 792
CT 3911 SA Surface Soil Potassium 1,930
CT 2512 SA Surface Soil Potasum 977
01 3913 SA Surface Soil Potassium 1,120
OT 3914 SA Surface Soil Potassium 1,390
01 3915 SA Surface Soil Potassium 991
OT 3315 SA Surface Soil Potassium 1,120
CT 397 SA Surface Soil Potassium 1.840
CT 3913 SA Surface Soil Potassium 1,740
CT 3919 SA Surface_Soil Potassium 738
CT 323 SA Surface Soil Potassium 1,170
CI 3921 SA Surface Soil Potassium 984
01 2522 SA Surface Soil Potassium 1,970
01 323 SA Surface Soil Potassium 1,860
OT 3924 SA Surface Sod Potassium 1130
OT 3925 SA Surface Soil Potassium 1,660
01 3925 SA Surface Soil Potassium 1,580
01 3927 SA Surface Soil Potassium 2,010
01 3525 SA Surface Soil Potassium 2.060
OT 3929 SA Surface Soil Potassium 2,290
CT 3535' Surface Soil Potassium 2,000

.
2.895 4,099 NE NO NO
2895 4.099 NE NO NO
2895 4,099 NE NO NO
2,895 4,099 NE — NO NO
2,895 4,099 NE NO NO
2,895 4.099 NE NO NO
2,895 - 4,099 NE NO NO
2,895 4,099 NE NO NO
2,895 4,099 NE NO NO
2,895 4,099 NE NO NO
2,895 4,099 NE NO NO
2.895 4,099 NE NO NO
2,895 4,099 NE NO NO
2,895 4,099 NE NO NO
2,895 4,099 NE NO NO
2,895 4.099 NE NO NO
2,895 4,099 NE NO NO
2,895 4,099 NE NO NO
2,895 4,099 NE NO NO
2.895 4.099 NE NO NO
2,895 4,099 NE NO NO
2,895 4,099 NE NO NO
2,895 4,099 NE NO NO

-S
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No:es

Sample T1pe Anaijte Result

C: to

J Estimated quantitation based or, QC data
2 J9 = Estmated quantitation' possibly biased high or a false positive based upon blank data
3 JH Estimated quantitatiort: possibly biased high based upon CC data
4 Jt.. Estimated quantitatiori: possibly biased low or a false negative based upon DC data
5 JO Estimated quantitation' detected below the PQL
5 NE = MSC not established for this analyte

—
Sample
Number

Table 4
Comparison of Selenium Concentrations in Surface Soils
Grounds Maintenance Yard

1'

to Background Concentrations

Qualifier

Detection
Limit' UTL UL

SAl- md

MSC
UTL959 UTL9549 MSC

Exceeded' Exceede Exceeded
01 3901

3902
SAtSurface Soil
SA Surface Sod

Selenium
Selenium

: JL <0426
<216

09072
09072

1.714
1 714

10200
10,200

NO

- NO
NO
NO

—
NO
NO

NO
NO
NO
NO

3903 SA Surface Soil Selenium JL <2.35 0.9072 1.714 10,200 NO
01 3904 SA Surface So Selenium JL <2.18 0.9072 1.714 10200 NO

I OT 3905
3906

I
01 3907
OT 3908

3909

SA Surface Soil Selenium <0.454 0.9072 1.714 10.200 NO NO
NO

NO
NO
NO
NO

— NO

SA Surface Soil Selemnum 0310 JO 0.9072 1.714 10,200 NO
SA Surface Soil Selenium <233 0.9072 1.714 10,200 NO NO
SA
SA

Surface Soil
Surface Soil

Selenium 0.478 JQ 0.9072 1.714 10,200 NO NO
NOSelenium 0562 -- JO 0.9072 1 714 10,200 NO

0T 3910 SA Surface Sod Selenium 0.488 JQ - 09072 1 714 10,200 NO NO
NO
NO
NO
NO

NO
NO
NO
NO
NO

3911 SA

[OTI 3912 SA
OIl 3913 SA
01' 3914 SA

Surface Soil Selenium <0469 0.9072 1.714 10.200 NO
Surface Soil
Surface Soil
Surface Sod

Selenium 0.599 JO 0.9072 1.714
I 714

10,200
10,200

NO
NOSelenium

Seienium
JL <0452 0.9072

0.617 JL 0.9072 1.714 10.200 NO
OT 3915 SA Surface Soil Selenium 0.422 JO 0.9072 1 714 10200 NO NO NO

NO

—
NO
NO
NO
NO

01 3916 SA Surface_Soil Selenium <0396 0,9072
0.9072

1 714
1714

10,200
100O
10.200

NO
NO
NO

NO
NO ,
NO
NO

3917SA Surface 5o Seierum <0452
Or 3913 SA SurfaceSod Selenium

3913jSA Surface Sod Selenium

ion 3920SA Surface Soil Selenium
J01'139211SA Surface Soil Selencm
I OTI 3922ISA Surface Sod Selerurn

LIi 3923SA Surface Soil Selenium

DT1 3924jSA I Surface Sod Selenium

<0430 09072 1714
0.125 JL 0.9072 1.714 10.200 NO

00895
JL <0410 09072 1.714 10,200 NO NO

NOJ 0.9072 1 714 10,200 NO
<0430 0.9072 1 714 10.200 NO NO NO

- JL <0493 0.9072
0.9072

1.714

1.714

10.200
10.200

NO
NO

NO NO —N._.N2_
NO NO

NO NO

0104 JL
OT 3925ISA Surface Soil Selenium
OTt 3926SA Surface Soil Selenium

I OT Surface_Soil Selenium
Oil 3928SA Surface Soil Selenium

ij,3929iSA I Surface Sod Selenium
01' 3930 A Surface S!j.,elenium

, ,
0.458 JQ

<0460 0.9072
0.9072

1 714
1 714

10.200

10,200

NO
NO

<0412
<0453

09072
0.9072

1 714
1 714

10,200
10.200

NO
NO

—
NO NO —
NO NO
NO NO
NO NO

<0415 0.9072 1 714 10,200 NO
JL <0468 0.9072 1.714 10.200 — NO

—

-I
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Table 4
Comparison of Sodium Concentrations in Surface Soils to Background Concentrations

.1 Grounds Maintenance Yard

Sample
Number

3901 SA
3902 SA

Sample
Type Analyte Result Qualifier

Detection
Limit? UTL MSC

UTL
Exceeded?

CT
CT

Surface Soil
Surface Soil

Sodium
Sodium

52.0
70.6

JB 25,800
25,800

NE —
NE

NO
NO
NO01 3903 SA Surface Soil Sodium 67.9 25,800 NE

OT 3904 SA Surface Soil Sodium 151 25800 NE NO
OT 3905 SA Surface Soil Sodium 349 25,800 NE NO

NOCT 3906 SA Surface Soil Sodium 180 25,800 NE
CT 3907 SA Surface Soil Sodium 144 25,800 NE NO

NOUT 3908 SA Surface Soil Sodium 130 JB 25,800 NE
OT 3909 SA Surface Soil Sodium 109 JB 25,800 NE NO

NO
NO

CT 3910 SA Surface Soil Sodium 454 25,800 NE
CT 3911 SA Surface Soil Sothurn 400 25,800 NE
CT 3912 SA Surface Soil Soum 162.0 JB 25,800 NE NO
CT 3913 SA Surface Soil Sodium 342 25,800 NE NO

NO
NO

CT 3914 SA Surface Soil Sodium 146 JE 25,800 NE
OT 3915 SA Surface Soil Sodium 134 JB 25,800

-—
NE

UT 3916 SA Surface Soil Sodium 107 JB 25,500 NE
NE

NO

— NO
NO

OT 3917 SA Surface Soil Sodium 550 25,800
OT 3918 SA Surface Soil Sodium 383 25,800 NE
01 3919 SA Surface Soil Sodium 113 JB 25,800 NE NO
OT 3920 SA Surface Soil Sodium 121 .JB 25,800 NE NO

NOOT 3921 SA Surface Soil Sodium 92.4 JB 25,800 NE
UT 3922 SA Surface Soil Sodium 216 JB 25,800 NE NO
CT 3923 SA Surface Soil Sodium 81.8 J3 25,800 NE NO
CT 3q24 SA Surface Soil Sodium 147 JB 25,800 NE NO
CT 3925 SA Surface Soil Sodium 132 JB 25,800 NE

NE
NO
NOCI 3926 SA Surface Soil Sodium 87.5 JB 25,800

UT 3927 SA Surface Soil Sodium 65.6 JB 25,800
25,800

NE
NE

NO
NOUT 3925 SA Surface Soil Sodium 103 JB

JB

—
01 3929 SA Surface Soil Sodium 126 25,800 NE NO
UT 3930 SA Surface Soil Sodium 216 JB 25,800 NE NO

Notes.
1. J Estimated quantitation based on QC data.
2. JB = Estimated quantitation: possibly biased high or a false positive based upon blank data.
3. JH = Estimated quantitation: possibly biased high based upon QC data.
4. JL = Estimated quantitation: possibly biased low or a false negative based upon QC data.
5. JQ = Estimated quantitation: detected below the PQL.
6. NE MSC not established for this analyte.
7. Comparison to UTL not possible because UTL was established as the

highest value in the background dataset.
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Table 4
Comparison of Vanadium Concentrations in Surface Soils to Background Concentrations

, Grounds Maintenance Yard

—

—

J Estimated quantitation based on QC data
= Estimated quantitation possibly biased high or a false positive based upon blank data

JH Estimated quantitation possibly biased high based upon OC data
JL = Estimated quantitation possibly biased low or a false negative based upon 00 data
JO Estimated quantitation detected below the POL
NE = MSC not established for this analyte

Sample
Number

Sample
Type Analyte Result Quahfier

Detection
Limit' UTL o;s UTL 9599 MSC

UTL g UTL
Exceeded? Exceeded'

NO NOT 3901 SA Surface Soil Vanadium 154 46.26 54.76 NE
1 3902 SA Surface Sail Vanadium 174 46.26 54.76 NE NO NO
1 3903 SA Surface Soil Vanadium 9.93

6 87
46.26 54 76 NE NO

NO
NO
NO46.26 54.76 NET 3904 54 Surface Soil Vanadium

T 390 SA Surface Soil Vanadium 9,54 46.26 54 76 NE NO NO
NOT

T
3906 SA Surface Soil Vanadium 8 4 46.26 54.16 NE NO
3907 54 Surface Soil Vanadium 6.8 45 26 54.76 NE NO NO

NO1 3908 SA Surface Soil Vanadium 4.64 -. 46.26
45.26

54.76 NE NO
T 3909 SA Surface Soil Vanadium 8.41 54 76 NE NO

—
NO

1 3910 SA Surface Soil Vanadium 7.70 46.26 54 76 NE NO NO
T

1

3911
3912

SA
SA

Surface Soil
Surface SoU

Vanadium
Vanadium

9.11 4626
46 26

54.76 NE NO NO
NO
NO
NO
NO
NO
NO

54.76 NE NO638
1

7

3913
3914

SA
SA

Surface Soil Vanadium 5.83 46.26 54.76 NE NO
Surface Soil Vanadium 6.96 4626 54.76 NE

NE
NO
NO1 3915 SA Surface Soil Vanadium 5 78 46 26 54 76

7 3915 SA Surface Sorl Vanadium 8 52 46.26 54 76 NE NO
NO1 3917 SA Surface Soil Vanadium 11.6 46,26 54.76 NE

1 3918 54 Surface Soil Vanadium 7.18 46.26 54 75 NE NO NO
NO
NO
NO

1 3919 SA Surface Soil Vanadium 7 12 46 26 54 76 NE NO
1 3920 SA Surface Soil Vanadium 9 99 46 26 54 76 NE NO

NO1 3921 54 Surface Soil Vanadium 11.3 46 26 54.76 NE
7 3922 54 Surface Soil Vanadium 984 46.26 54.76 NE

NE
NO
NO

NO
NO
NO

1 3923 54 Surface Soil Vanadium 13 8 4626 54.76
T 3924 54 Surface Soil Vanadium 8 79 46 26 54 76 NE NO
1 3925 54 Surface Sort Vanadium 10.3 46.26 54 76 NE NO NO
1
I

3926 SA

3927JSA91
Surface Soil
Surface Soil

Vanadium
Vanadium

101
10 5

- 46.25
46.26

54.76
54.76

NE
NE

NO
NO

-
NO
NO

Surface Soil Vanadium 10 7 46 26 54 76 NE NO NOI 3jSAL0SA
Surface Soil
Surface Soil

Vanadium
Vanadium

845
11 0

46.26 54 76 NE NO NO
—

NO46 26 54 76 NE NO

7

3

D

—

—
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Table 4

•. c. :

Comparison of Zinc Concentrations in Surface Soils to Background Concentrations
, Grounds Maintenance Yard

Notes:

—

J = Estimated quantitation based on QC data.
JB = Estimated quantitation: possibly biased high or a false positive based upon blank data.
JH = Estimated quantitation: possibly biased high based upon QC data.

4. JL = Estimated quantitation: possibly biased low or a false negative based upon QC data.
5. JQ = Estimated quantitation: detected below the PQL.
6. NE = MSC not established for this analyte.

7. Comparison to UTL not possible because UTL was established as the
highest value in the background dataset.

Sample
Number

Sample
Type Arialyte Result Qualifier

Detection
Limit? UTL MSC

UTL
Exceeded?

CT 39011SA Surface Soil Zinc 20.4 38.8 NE - NO
CT
OT
OT
CT

3902
3903

SA
SA

Surface Soil Zinc 44.2 38.8 NE YES
Surface Soil Zinc 17.3 38.8 NE NO

3904
3935

SA
SA

Surface Soil Zinc 78.5 38.8 NE YES
Surface Soil Zinc 99.0 38.8 NE YES

OT 3906 SA Surface Soil Zinc 53.2 38.8 NE YES
CT 3907 SA Surface Soil Zinc 91.4 38.5 NE YES
01
CT

3908
3909

SA
SA

Surface Soil Zinc 75.5 38.8 NE YES
Surface Soil Zinc 93.0 35.8 NE YES

OT
CT
CT

3910
3911

SA Surface Soil Zinc - 76.0 38.8 NE — YES
SA Surface Soil Zinc 112 38.8 NE YES

3912 SA Surface Soil Zinc 73.6 38.8 NE YES
OT
OT

3913
3914

SA
SA

Surface Soil
Surface Soil

Zinc
Zinc

75.1 38.8 NE YES
81.1 38.8 NE

NE
YES
YESCT 3915 SA Surface Soil Zinc 75.4 38.5

CT 3916 SA Surface Soil
Surface Soil

Zinc 93.0 38.8 NE YES
CT 3917 SA Zinc 25.3 - 38.8 NE YES
OT 3918 SA Surface Soil Zinc 26.6 38.8 NE NO
CT 3919 SA Surface Soil Zinc 52.7 38.8 NE NO
OT 3920 SA Surface Soil Zinc 95.2 J 38.8 NE YES
OT
CT

3921
3922

SA
SA

Surface Soil Zinc 71.2 — 38.8 NE YES
Surface So Zinc 48.9 38.8 -- NE

NE
YES
YESOT 3923 SA Surface Soil

01 3924 SA Surface Soil
OT 3925 SA Surface Soil

Zinc 58.8 38.8
Zinc 105 38.8 NE YES
Zinc 32.4 J 388 NE NO

CT 3926 SA Surface Soil Zinc 34.6 38.8 NE NC
OT 3927 SA Surface Soil Zinc 44.3 38.8 NE YES
OT
OT

3928
3929

SA
SA

Surface Soil Zinc 87.4 J 38.8 NE YES
Surface Soil Zinc 18.4 38.8 NE NO

CT 3930 SA Surface Soil Zinc 18.6 38.8 NE NO

1.

2.

3,
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UNifIED SERVICES OF TEXAS, INC.
2110 Greenbriar Drive
Southiake, Texas 76092
Metro (827) 481-9510
Fax (817) 488-1729

RESTRIcTiONS ON THE USE ANO DI$CLQSURE OF INFORMATION ANO'O$ DATA

The Infoaratton andlor caqIed han ihaji not be diacicied outsd. Jacob, Engineeqlng Orcup, Inc. and M not b. dup4lca.d. aed, aq d*aclo..d
fl whole or in pert fq any purpo.. without authorizabon from Jacob, !n9lne.ing Group, Inc. Thia r.ab'ldlon doe, not limit the right us. infon'natlon

onbined herein if it is obtained from another source without resfricbon This resbtciion applies to all information and/oq dab contained hscein
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I. NOTIFICATION TO OWNER

Unified Semces of Tcxas inc (UST) is licensed within the State of Texas. under thc Texas Natural Resource
—

Conservation Commission (TNRCC) Contractor Registration Program (CRP) and the Registered Corrective Action

Specialist (RCAS) as licensee numbers 000970 and 000278, respectively. Mr. Clarence D. Hill is licensed within the

State of Texas. under the TNRCC 1ndivdua1 License Program (ILP) as licensee number 001549, licensed to repair and

install, as well as remove underground storage tank systems, "A" and B" licenses respectively. All aspects of this

— project were performed under the guidance of the Petroleum Equipment Institute Recommended Practice Number 100

(PEI RP-100) and other acceptable industry practices.

As specified in Subcontract No. 05-G479-00-R-97-lOOl, UST demolished and removed debris of small

structures and concrete padi as well as removed and disposed of 23 transformers containing Polychionnated Biphenyl

(PCB) cii at the Naval Aix Station (NAS) Fort Worth Joint Reserve Base (JRB). Carswell Field. Fort Worth. Texas (see

appendices A and B).

Contained thin this report are copies of data collected during the field operations and other pertinent data

— sources. Site ma and plans are contained in Appendices A and B respectively. Laboratory reports are contained in

Appendix C and receipts for disposal of liquids and hazardous wastes are contained in Appendix D. A chronology of

events is included as Appendis E, and any additional general correspondence pertaining to this project is contained

in Appendix F.

Five (5) copies of this report have been provided to Ms. Kathleen R Bindi, Subcontract Manager, Jacobs

Engineering Group, Inc. An original copy is also retained on file in USTs office.

IL EXECUTWE SUMMARY

To ensure compliance with Title 40, Code of Federal Regulations, Parts 280 and 281, and Title 30. Texas

Administrative Code, Part I "Environmental Quality", Subchapter 334, the Air Force Center for Environmental

Excellence (AFCEE) in support of the Aix Force Remedial Action Program, contracted for the demolition and removal

of small structures and concrete pads as well as removal and disposal of 23 transformers with PCB oil at Naval Air

Station Fort Worth Joint Reserve Base, Carswell Field, Fort Worth, Texas.

'—0—
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ed ServIces of Texas, Inc I you. .a,try ad THE TITLE FLOE
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ilL iNTRODUCTION AND PURPOSE

a

The purpose of this Subcontract was to obtain scMc'es for demolishing and removing debris of small stnictuns

and concrete pads as well as the removal and disposal of 23 transfinners containing PCB oil in support of the Air

Force Installation Restoration Prognim

Unified Scrviccs of Texas Incorporated (UST) provides this report for thc purpose of docwncnting the field

— activities conducted at the site and the observations made during the project. This report provides the data and

information necessaiy to assess the actions taken as well as any actions which may remain incomplete. The following

— representatives of the companies and agencies listed participated in this UST investigative and repair procedure

Resoonibility Identification

FueL'Tank System Owner United States Air Force
Owner ID# 04532 NAS Fort Worth JRB
Facility ID #00096% Carswell Field

Fort Worth, Texas 76127

Contractor's Team Members

Prime Contractor Jacobs Engineering Group. Inc.
Contract #USAFIF4 1624-94-D-8046 Ms. Kathleen R Bindi. Subcontract Manager

600 17th Street, Suite I lOON
Denver, Colorado 80202
(303) 595-8855; Facsimile (303) 595-8857

JE Remediation Technologies, lnc
Mr. John C. McManus. Site Msnager
P. 0. Box 52667
Houston, Texas 77052
(817) 737-7237; Facsimile (817) 737-7217

Subcontractors

SCN #05-G479-00-l0Ol Unified Services of Texas, Inc.
Mr. Clarence D. Hil], President
2110 Greenbriar Drive
Southjake, Texas 76092
(817) 481-9510; Facsimile (817) 488-1729

Transformer Disposal Aptus, Inc.
P.O. Box 1328
Hwy. 169 North

Coffeyville, KS 67337
(316) 251-6380

flU U2I 05 3CL0MI Of flu PV0*AT1O.
AND.'OS DATA COWTAJD II IUSJLC1ifled ServIces of Texas, Inc. 2 TO fl1 Of fl mu P1.01
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Transformer Recycling Nix Electric Company
110 Sentry Drive, North
Mansficid. Texas 76063
(817) 477-3759

P/. SCOPE OF WORK

The City of Fort Worth did not require a permit for this work, nor did the Texas Natural Resouree

Conservation Commission (TNRCC) require a Thirty Day Construction Notification. All operations were performed

in compliance with applicable State, Federal and local laws and regulations as well as in a prudent, conscientious and

__ safe maimer.

UST demolished nine (9) small structures and concrete pads located in the former Aerospace Museum area.

and demolished one (I) structure and one (1) concrete pad at the Grounds Maintenance Yard Demolition activities

included removing, transporting and disposing of concrete pads and structures. The structures and concrete pads

demolished at the Aerospace Museum included a wooden shed, electrical equipment box, two (2) concrete structures

that appeared to be old best shields, two (2) concrete and one (I) asphaltic concrete pad Other material that was

removed and disposed consisted of one (1) mobile fuel test system, soil piles, a nibble pile and loose railroad ties.

Following the demolition and removal activities, the Aerospace Museum was restored by clean backfllling and

.'' compaction. The site was reseeded with native grass to replicate vegetation currently at the site. The Grounds

Maintenance Yard was backfihled and compacted to 95%

UST disposed of twenty-three (23) transformers of vaiying sizes located on a concrete pad to the northeast

of the Grounds Maintenance Yard at NAS Foil Worth JRB Following the receipt of analytical results from JEG, each
—

transformer was labeled with the appropriate tag indicating the PCB content. Included in Appendix D are the waste

disposal manifests indicating appropriate disposal of all materials removed

IV. SAMPLING PROCEDURES AND RESULTS

UST identified and segregated three (3) transformers containing PCB oil in excess of the maximum limit of

50 ppm. These three (3) transformers were labeled "G", 1-1", and "1O respectively and were transported to

Aç*us/R.ollins for incincration The remaining twenty (20) transformers were transported to Nix Electric for recycling.

Absorbent material was wind-rowed around the transformers to provide a primary spill control boundary. Each
—

transformer was double checked for tightness prior to loading and transporting.

T) ill O SCLPJ O D SOT
d Se ervices of Texas, inc. 3 yu mu
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UST's contract (cam, propcrly attired, disposed of twenty-three (23) transfonners. The transformers were

'—i segregated into two (2) categones of <5Oppm and >SOppni but <500ppm. Each transformer was transported to a

TNRCC approved disposal/recycling facility. All subcontractor generated debris was removed and disposed of and

the job site restored to satithctory condition

Unified Services of Texas, Inc. provides the information contained hcrein based on field observations and

activities conducted from May 6, 1997 through May 20, 1997, as well as from any information provided and deemed

— lo be accurate by other compelent sources involved, whether directly or indirecti received. It is recommended that

this report be included as a permanent part of NAS Fort Worth JRBs records and a copyibe maintained on site. UST

appreciates the opportunity to serve your demolition and sampling needs and looks forward to assisting you in any

future requirements. If after you review the infonnation contained herein you have questions, or if I may be of further

assistance, please contact me at (817) 481-9510.

Respectfully subrnined.

Chris Baker
Report Writer

Reviewed by:

Clarence D. Hill
President

04 Ull CA DIICLo.mI ov flu OAAT
JOA DATA C(7A14D I4R IA IUSJIC1/fled Se,vice, of Trxa.,, Inc. 4
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APPENDIX A
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APPENDIX B

SITE PLANS

7)1 USE Oft CISCLOIU*I OPINE PW*t*A7o.
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APPENDIX C

LABORATORY REPORTS
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Atomus Laboratory
P.O. BOX 1227

CPJ3 Arlington, Texa, 76004.1227
1817)274-5754 • METRO (8171 469-8353

.3

Case 7EA073 P.g., I OF

Date • 28 APR 97 Matrix: OIL

Date receIved, 24 APR 97

Ident If icat ion; TRANSP0PMR5

Pc8
I4ETHODt 3580A/8082

AnaIysi Date 28 APR 97 Analyst CA

Saniole ID:1 Lab S ReuJts DL

A 973 1

B 974 <1 1

C 975 <1 1

D 97 ci I

E 977 ci 1

F 978 <1 1

G 979 55 1

H 99 51 1

J 10 1

K 382 19 1

L 983 18 1

Unit - mg/kg
DL - Detection Limit

— Rev ewe d by____________________________________
Chuck Ables. BCFE
Lab Oireotor

- — '' ) dy.. . —' — r'—. * ... ..,_. I.. ...JI .p,J,. d4 .-., UI 14374 3 i d ' £
• &t tic.. 4p4. 4.ay sSkc.tL fl. ,. — .4 .tr.. pit. u.n pçsvM. 0.... Ic-nw 1.4 ''P sf47 i. .3.. a.nwlc cr4 ..aSAd lfin4 — — —



FROM JACO ENGUEER(MG c

Atomus Laboratory
P.O. Box 1227 • Ariington. Texas 76004-1227

134 Browning • Suite 102 • Arflngton, Texas 76010

aUAL I TV ASSIJMCE REPORT
MATH IX SPIKE / MATRIX SPIkE DUPLICATE

Date. 28 97

Case 7EA973 MarIi Type: OIL.

-

SPIKE S CONTROL
SAMPLE Ms LISD TRUE REC REC RPD SAJLE

PAR€TER RESULT RESULT RESULT VAlUE REC S

pr 93 93 103 10 N/A

bdl - Below 3et.tpn Ltt
lfrlT OF ASURE1ENT

JI L1,ethod blanks 'riere WltPIn Quality cont1oI cr-iterl&

One spike/spike duplicate per smptes 12 per-formed for QueIty
cOflfol purposes.

__ Notes QA Data cnaybe tro a dlffrertt aple.

APPD 8Y__________________
Chuck Ables, CFE
Lab Director

— 0,_F — —.



FROM .'ACOB ENGUJEERING 4 I II .. OS. NO. 12a08 I 152 F 9c
AroNUs LABORATORY

134 BrDwg . • Suds 1 • Aringlon, Ix ?iQ
M.ie(I7)4IQ-lI). Ii7)s.7;o

CHAIN OF CUSTODY RECORD

- tSPCSAL. H2AOUS SA14'
11*dlerg e.s ID

Pay ian 4O —
A.pI ro!wflid 5arrç 4..

CHAIN OF CUSTODY

i_i_i
—

ATOMUS LABORATORY
34 8rowir. Or. • Sue :c Angfon, T, 7601C

Me2o(eI7)469-353 • Fax(e17)245.7150



c: 1

— Atomus Laboratory
P.O. Box 1227

Arlington, Texas 76004-1227

(817) 274-5754 • METRO (817) 469-8353
44

Case* 7EA1053 Page: 1 of

Date : 12 MAY 97 Matrix: DUST

Report to: UNIFIED SERVICES OF TEXAS
ATTW: DAN HILL
2110 GREENBRIAR DR.
SOUTHLAKE, TX 76092

Date receIved: 7 MAY 97

Identification: 3997-002

)1 MAY 13 1S97

PESTICIDES - SW846 8080
Extraction Method: 3510

Analysis Date 9 MAY 97 Analyst CH

Sample ID: 1 2 3
Lab # 1053 1054 1055 DL

Aldrin <1.00 <1.00 <1.00 1.00
alpha-BHC <0.500 <0.500 <0.500 0.500
beta-BHC <0.500 <0.500 <0.500 0.500
Llndane <1.00 <1.00 <1.00 1.00
deita-BHC <0.500 <0.500 <0.500 0.500
Chlorodane <12.5 <12.5 <12.5 12.5
4,4—DDD <0.500 <0.500 <0.500 0.500
44-DDE <1.00 <1.00 <1.00 1.00
454-DDT <1.00 <1.00 <1.00 1.00
Dieldrin <0.500 <0.500 <0.500 0.500
alpha-Endosulfan <0.500 <0.500 <0.500 0.500
beta—Endosulfan <1.00 <1.00 <1.00 1.00
Endosulfan Sulfate <0.500 <0.500 <0.500 0.500
Endrin <1.00 <1.00 <1.00 1.00
Endrin Aldehyde <0.500 <0.500 <0.500 0.500
Heptachlor <0.500 <0.500 <0.500 0.500
Heptachlor Epoxide <0.500 <0.500 <0.500 0.500
Methoxychlor <25.0 <25.0 <25.0 25.0
Toxaphene <25.0 <25.0 <25.0 25.0

DL — Detection Limit
UnIt of measurement-mg/kg

Chuck Ables, BCFE
Lab Director

—
Sunples are Js,ca,Jed 30 day, alit, reports ale mailed unless prior arranjCtnents Mc road, n wcm, A storage fee will apply on sample. held one, 14) days lu: Icircas and ;rpois ut flu lilt
xc jut i yr uSC of list dient to whom they are addressed The use of our narric 15051 it ccitt our prior w hum vial (So, letters ianll reports apply us, lire sample Pr slept ,,ruI/,u In syct Ic,1. 411.1 fl I lil?l

ecessisflly IOIiICiPIVC iii she ci apparently dcnuical or similar products



Atomus Laboratory
P.O. Box 1227 • Arlington, Texas 76004-1227

134 Browning • Suite 102 • Arlington, Texas 76010

QUALITY ASSURANCE REPORT

Date: 12 MAY 97

Case # 7 E Al 053

Customer Name: UNIFIED SERVICES OF TEXAS

Matrix Type: Solid

SPIKE % % % CONTROL
SAMPLE MS MSD TRUE REC REC RPD SAMPLE

PARAMETER RESULT RESULT RESULT VALUE MS MSD REC %

Dibutyl Chiorendate bdl 112 112 100 112 112 0 110

bdl = Below Detection Limit

UNIT OF MEASUREMENT: ppm

'I method blanks were within quality control criteria.

—ne spike/spike duplicate per 10 samples is performed for quality
control purposes

Note: QA Data maybe from a different sample.

APPROVED BY:

Chuck"-Ab-ts, BCFE
-

Lab Director

(817)274-5754 • METRO(817)469-8353 • FAX(817)265-7150

MATRIX SPIKE / MATRIX SPIKE DUPLICATE

—a



CHAIN OF CUSTODY RECORD

(JJJ 1j Unified Services ol Texas, Inc.
Conp.S. P..j..,,, T S.n.,
2fl0 Greonbnar Dove. Sot,ihlake, TX 76092 (87) 48)9510. FAX (8)7) 488U29

Rehngushej By (Signature)

Date Extracted
Dale Digested:

FINAL DISPOSITION:

Date Anatyzed: LAB REPRESENTATIVE'S SIGNATURE:



APPENDIX D

RECEIPTS FOR DISPOSABLE LIQUIDS AND HAZARDOUS WASTES

OI C• OC C LOPJU OY TU
AOC DATA CTAI4D JUJIC1Unified Services of Texas, Inc. D I rome ..nna. ow me nyU psa,
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I 1L4_1 ORDERNO,

— NIX Et.ECTRIC CO.. d.b.

Transformer Re1,air 5ervice
— 'TOMERORDERNO.__ DATE_____________

STOMER: LLS - t/A1dfo -. p,
ADDRESS: r2/W Ll/5f4f L %

SERIAL NO; SIZE D E S C R I P T I 0 N2I-4/5/7O7 - f} ___ ___________________ 4i2 - _______
2.,200/,.24'2D ).) — - 5' / _______

_____ 7)
______ - .1 z7 I

__________ -__— _____ '-
j2/) ci / ___

_i 12O____ - / ii;— ,2j
29L2I_________ //24yD9 - -

pp1I/2977 j;A.7 , - 2 /
___ g //J4' 7 42 - - fY/4L& / .2% /_

y ____/) -L Z//2V7t2/
— -,'- — .-,1 ______

J2o/24 I . (,S ___
HE CUSTOMER AS ENCED BY ION TUBE BE OW AGREESTO ALL 0 THE TERMS AND CONDITIONS PRINTED ON THE REVERSE SIDE.

SIGNED:. Co. Name: 'tL T.(J'' Date: ___________

720 LOOP 289 S.E. LUBBOCK TEXAS 79404 (806) 745-4166
110 SENTRY DR. NORTh MANSFIELD, TEXAS 76063 (817) 477-3759 + 8774 ANDREWS HWY. N. ODESSA, TEXAS 79765 (915) 362-0940

—



I
NtX Et.EC'TRC CO.. d.b...

Transformer Repair 5erv;ce
— STOMERORDERNO.

'JSTOMER: J57

UHLhF UCKET ORDER NO. 33Ob

___DATE 97

720 LOOP 289 SE. LUBBOCK, TEXAS 79404 (806) 745-4166
— 110 SENTRY DR. NORTh MANSFiELD, TEXAS 76063 (817) 477-3759 + 8774 ANDREWS HWY. N. ODESSA, TEXAS 79765 (915) 362-0940



m u::lL.1
UNIFORM WAS. £ DATA SHEET (Exhibit B)
tiniversa] Product Category: PB TransformerslBusl:in8s

S..l. I Sir,',rn lo
I..

k INVOICE INFORMATION
I. Company t1,.kFfEb 5',c F /Y4 ZA)c.
2. Addrss Zf/O A)B4IitL /6 3. ClSttdZip Se* 77 75'a
4. Invoice Concac I9L. 3. PhoudNo.(917) 4&'— 9/O

B. PICKUP LOCATION SamcAsSecon 0 A
I. Company

2. Addicss 3. Ci 1 adZip

4, Pick Up Coiuac 5. Phone No. C )

C. GENERATOR AND SHtPP1G LTORATION
I. Generator ILSAF' A5E C,\J1Zc A(F'/2. US EPA ID No. T)( os57igz4o4
3. Adtiress (05SO rr Se-nlT (' -I. CiivfStaiilZip Foiq' -r)( 7.if4
5. Technical ContcC (can anss-er qcsiaos a,uI ibis wiie tCc3n) ,i A-c3e-e') '-L'O

a) PhoneNo (l1) 13 —''73 'r I b) Fa' No. (l'7) '7'3i — G'I 37
6. Send Waste Stre3m Quotation to same 3s Section: 0 B 0 C A.JcJ'l. Copies To:

7. State Get rarorz ID. No. IR1strco. C5OO '1 WAW CDcL N HMI 3g d.
S DOT RettIaied a. DOT Sltipptlt2 Decripmion: RO. Pal i,of,,e,i,'i Biplmem'ls. 9. U\2315 II

IIappIucItc. aJJ ,,,,,t,,, or ,.'Iiin,

9. 0 Non.DOT Regmlated a. Shipping Dcriptiomt PoIIi/i?(mfrlThpJsamirls (V,,,,-DOTI?em,,Ir,i,.,/, ' / Lb. RO

10. Rollmmis Transportation or 0 CusioinerArranJ Ii. Speinl Retiiretnenc ,4fo

D. WASTE LNF0RMATION BY PRODUCT CATEGORY (PC)

I. fl FCB Trorsfrirmers: CoirIciiedLiqirirlilRioxsate FarTSC-1 1nciue,athui)th,'/7catiu,z; PC"67
DrainJCatcases For TSCA Lam/fill

a. PCB Translbrrner(siTramtsiormer Related Components (xchiding loose bushiims . cilkoime oil-tikd trammslonhiers).

Month Qtaier OJer

i. Quantity per 0 0 ii. 0 Full olOil (C 500 pç,n PCB)-. iii. 0 Full of Oil ( 500 pp,, 'CB)

iv. Drained (< 500 pp PC8) v, 0 Dritied Ommh' ( 500 pp.n PCS) vi. 0 Drained & Flmihed ( 500 ppo, PCB).

Aafe: Transfonners are ,\w-Leuh'iu. Lejkjn Translrrnersufl be eoiiteriz Vdrained ofoils . ob,orbe,u added to lime sItjppin
Coflt3iuer (NO FREE LIQUIDS).

b. List any Traimsionier diniejisions (iiicludin lins) that eNceed 7' 7' 7' & Tran.sl'orrner weilmN xceemJimm I-lOOt) lbs. each:

c. Disposal State Waste Code No(s).
RI/L', U,. O,,Jm

d. Stream No. (Ft,tl o(Oil <00ppm) c. Sireiit No. (FIL olOd � 500 ppm)

f. Stream No. (Drand <500ppm) . Stream No. (Drained Ont � 500 ppm)

h. Stream No. (Drained & fl..sh.d � 500 rpm)

PCBJ 6.Wo,rt Rv 09/03/96
of 2

-4

-l
(R.'/Ii'..s Us. 0,.!)')
CSR IFSR

FriIirv To n,oir, 0 San., 'A" 0 REI omer

ROLLINSENEET.,L. NC



— ;
D. COT1N1JATIO{OFWA.EU(FORMATtON
2. rrasufor,fl.r3: Fur TSC,l R(cIama:iUn. • pCoJ

a. PCB Trans(onu yTrrifonner related conponcnts (e'cIudin loose btshin23 & silicone oil-tilled trnsfonners). ContinetJ liquith

—
— vill be incinerated or chemically de.{oxjkd and carcas.es iH be r'cled/reclait'ned.

Ionth Qm1er Odc

Quantirv ii. J_FulI olOil (< 500 pp,'1 PCB)

iii. 0 Full ofOil (� S0o ppm PC8) i. 0 Droinexl ( 'ooppm rCu v. 0 Drained Only (� 51)0 ppm KS).

,V': Transformers are Nun-Leukin:. Leaking Translonrters vilt be cont. icred/droitied oIoiI . absorbent added to the ipp
container (NO FREE LIQUIDS).

b. List any Transfonner din niou (including (ilta) that eced 7 X 7 x 7 • & Trouistnti'r 'In cduue 14.00') tb.. each:

c Disposal Stale Waste Code No(s). _______________________________________________________________ _______
R.,(1u. C.,, Oii-

d. Sren No, (Fan or0I 500 ppmj c,SIre.in No. —_______________________ (Fll .1O1 � 500 ppr

I Stream No, 500 ppm) . Ste.int NO. ___________________________ (DuId O' '00 rc

— . 3 LI PCB (Po!e—3!:;,it) Teuirj'rntersF,,r TSC-( I,,i,i',uti.,u: C.i,s,•,i.,/ Li1,,id, Carcrv. , i,,r
M,.uth Qorir Oth

a. Qtmntnv ________________ pr 0 0 h Noit-I3iilL Couttaiuters (T"pe .t il

c. PCB Concentration — ppm
( I. ll.s'0. '. lO.5). r)

d. Standard Pok-?foti,ti (thin-u'll) Transtbrmers. Trons(onner di eiioti NOT TO EXCEED 25di neter (in-tudin ltn5' \ .12'•
& !fl3NiIflttIfl xvel,( of 30(1 lbs. each. Vut: Trilbnters are .\,-L#Lii'. LCtkJIt! Tr;,,, on er 'ilI be
co,,itterized/drained of oils & 3bsorbent added to the shippin2 coitiztiiier (NO FREE LIQUIDS).

e. Disposal State Waste Code No(. _____________________________________________________
R.llu , ,

Stream No

U PCB B.sJiing.c Fur J,,cb,yuijm, Or RerIv,nuIiwL PC
a. PCB Bushin2s For ncineratiotl Or 0 PCB Busl,in For Roe iuita(tott

Io,,th Q'.rter Other

b. Qua.ttitv __________________ per 0 0 c. Nuti-Bulk (or,ralicrs (Tpe Size) ——___________________

d. PCB Cocentration ________________________ ppm e. Li-n Any B stittp Di, E.ee-rJi,,9 -1 Len'h:
( '099 l0.".), -. tOf'".

Vote: Btushin2s are ,Vun-L.uki,;-. LokinQ BLtshin2S xill be eoi,ioi,ierized/droi,tod o( oik & ab-o. S'eni ;dded ta (tie uppnt. cthIt.

(NOFREE LIQUIDS).
II Disposal Slate Waste Code No(i). __________________________________________________________________________________—

RuIh'o U,r V.h-

g Scream No.
—_____________________________

F. GENERATOR CERT1TCAT)ON
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TEXAS NATURAL RESOURCE
CONSEflVATION COMMISSION

—
UNIFORM HAZARDOUS 1 Generator's US EPA ID No. Manifest 2. Page [lntoatton in the shaded areasl

3 WASTE MANIFEST T X 0 5 'l' 9 24 0 4 21çurnentN9, oi i i is not required by Federal law

3. Generators Name and Mailing AddressU.S.2.P. Base Couvernlort Agency
6550 White Sattjeta*nt Road
port Worth, TX 76114

4. GeneratorS Phone 817 731—8973 —
5. Transporler 1 Company Name 6. US EPA ID Number '4Ø33 5'
'rn—Stat. Motor rans1t CO. IM.O.D.O.9.5.O 38 99.8 O,'TSt'tolte?417..624_3131

7. Transporter 2 Company Name . 8, US EPA ID Number E. Se tspocter's ID

I
9. Designated Facility Name and SiteAddress io, us EPA ID Number G.State

Aptus. IflC.

P.O. Box 1328/They. 169 North }tFa'3iorte
Coffeyville, XS 67337 F S D 9 8 1 5 0 6 0 2 -

Hht
ii. US DOT Description (including Proper Shipping Name, Hazard Class, and ID 12. Conlairters

.
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a
- -.4-.'

NEW13961

b

C.

POLYCHLORTNAD BIPHNTLS

d.

the best waste management method that is available 10 me and that can afford.
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X

L.

15. Special Handling Instructions and Additionallnformation
Wor) Order $113893

storage Dates s Acmizrr

$irt-'n' ifF I1T1 C/I7I.
16. G&ERATOR'S CERTIFICATION: I hereby dedare that the cOntents of this cOnsignment are hilly and accurately described above by proper shipping name and are

clas&fied, packed, marked, and labeled, and are in alt respects in proper ndition for transport by highway according to applicable international and national
government regulations, incfung applicable stale regulations.
Ill am a large quantity generator, I certify that I have a program in place to reduce the volume and toxidty of waste generated to the degree I have determined La be
economically practicable and that I have selected the practicable method at treatment, slorage, or disposal Cuttenlly available to me which minimizes the present and
tulure threat to human heait,h and the environment. OR, II am a small quantity generator, I have made a good laith effort to minimize nly waste generation and select
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Li S1 Unified Servic., of Texas, Inc.

2110 Gre.nbriar Drive, Southlak., Tsxai 76092
(817) 4819510; FAX: (817) 488-1729

Manifest ________

Disposal Center Acceptance N___________

NON-HAZARDOUS WASTE MANIFEST

ADDRESS: 3�S'oei7W.i EAñ Li)
PHONE NO:(S 3/73 ,g
WASTE CODE:_7 — /?kL6'b
DESCRIPTION OF WASTE I d/ØLL

QUANTITY: _____________ ________________

TYPE OF CONTAINER: TRUCK

CERTIFICATION: I HEREBY CERTiFY THAT THE ABOVE NAMED MATERIAL (I) DOES NOT CONTAIN FREE UOUID AS
DEFiNED BY 40 CFR 260.10 OR ANY APPUCABLE STATE LAW; (2) IS NOT A HAZARDOUS WASTE AS DEFINED BY 40 CFR
261 OR ANY APPUCAOLE STATE LAW; (3) HAS BEEN PROPERLY DESCRIBED, CLASSIFIED AND PACKAGED; AND (4) IS
IN PROPER CONDITION FOR TT1ANSPORTATION ACCORDING TO APPLICABLE FEDERAL STATE. AND LOCAL
REGULATIONS

£L4ze;vc_J447L
GENERATOR I AGENT NAME (PRINThD)

ÔLQ
SIGNATURE DA E NIPPED

TRANSPORTER

TRUCK NO;

TRANSPORTER:________________________

ADDRESS: cIIO (eA1'?1L,ku&

PHONE NO: ('i) 19/—

1i
DRIVERSHAME:

(PnINTEp—.
— VEHICLE UCENSE NO: eL 7 5

— CERTIFICATiON: I HEREBY CERTIFY THAT THE ABOVE NAMED MATERIAL WAS PICKED UP AT THE GENERATOR SITE
LISTED ABOVE.

- 1 //'3ô4
(DRIVER'S SIGNATURE) (DATE / hUE OF LOADING)

IT IS FURTHER CERTiFiED THAT THE ABOVE NAMED MATERIAL WAS DEUVERED TO THE RECVCUNGVISPOSAL FACIUV(
LISTED BEL W. NO INCIDENT W ENCOUNTERED DURING TRANSIT.

_____ __-__
DESTINATION

FACIUTY

ADDRESS: _____________

CORRECT AND ACCURATE.

I t'o 7
(DATE I hUE OF t)ELJVEBV)

PHONE NO:7 -

A/A-S FTL)1)1 JR8 GEERATOR

GENERATOR NAME SITE NAME :_

a

ADDRESS 34/
PHONE NO:_________

HIGHEST IPH:

UNIT:

CARTON

HIGHEST CONTAINS METALS: YES_____ NO______

BAG

NUMBER OF CONTAINERS:________________

I

CORNERS SNATURE)

CERTiFICATION I HEREBY CERTIFY THAT THE ABOVE NAMED MATERIAL WAS ACCEPTED BY THIS FACILITY FOR
PECYCUNGJDISPOSAL AS APPROPRIATE, AND TO THE BEST OF MY KNOWLEDGE, THE ABOVE INFORMATION IS

(AUTHORtZF,D ACIUTY REPRESENTATIVE) (DATE OF RECEiPT)
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STRUCTURE DEMOLITION AND DISPOSAL OF TRANSFORMERS
ChRONoLOGY OF EVENTS

April 30. .1997

UST submitted proposals 5397-013 and 5997-004 in response to the request from Jacobs Engineering Group.
Inc. (JEG) to perform demolition work and dispose of transformers with PCB oil at NAS Foil Worth JRB. Carswdfl
Field, Fort Worth. Texas.

May 2. 1997

Conducted site visit to determine work plan.

May 6. 1997

Began demolition of b'uilding and concrete pad Uncovered unidentifiable cable Debris was removed from
the site.

7i922
—

Transported20 transformers to Nix Electnc for recycling. Collected concrete samples for pesticide analysis.
Finished demolition and continued to remove trash from site.

May 8. 1997

Loaded trash and dirt. Moved and leveled top soil,

May 13. 1997

Hauled off three (3) loads of concrete. Compacted soil around two (2) areas of site.

May 14. 1997

Re-bailed unkno cable discovered during slab removal. Removed backfill (clay) from slab area, replaced
and compacted to grade.

May,20. 1997

Loaded three (3) transformers, >50 ppm PCB, for disposal at Rollins Environmental, Inc.

-s

—
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UNIFIED SERVICES OF TEXAS, INCORPORATED
CORPORATE MEMORANDUM a'

DATE: April 11, 1997

TO: Kathleen R. Bindl, Subcontract Manager

FROM: Clarence D. "Dan" Hill, President

SUBJECT: RFP 05-G479-00-R-97-1002; Confirmation of Attendance at Site Walk

1. As requested by the subject RFP dated 09 April 1997, UST will have one or more representatives
in attendance at the site walk scheduled for 10:00am April 17, 1997. If the site walk will originate
from a location other than the AFBCA offices, please advise me soonest of the point of departure. The
name and telephone number of the AFBCA andlor JEG representative that will conduct the site walk
would be greatly appreciated.

2. Thank you for the opportunity to participate in this procurement.

—

2110 GREENBRJAR DRIVE. SOUTEfI.AKE, TX 76092 (817) 48-950
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UNIFIED SERVICES OF TEXAS, INCORPORATED
CORPORATE MEMORANDUM

DATE: May 5, 1997

TO: Ernest Gonzales
NIX Electric Company, dba
Transformer

,epair
Service

FROM: Dan Hill £2i.

SUBJECT: Transport, Evaluate for RepairfRecycling & Disposal of Nineteen 09) Transformers

1. Please find enclosed copies of the two (2) separate PCB analyses performed on a total of twenty-
three (23) transformers located at the Power Facility Storage Area, NAS Fort Worth JRB, Texas. The
analyses indicate that transformers number 10, "G' and 'H" are above 50ppm and therefore will not
be included in the shipment destined for your facility.

You are requested to be at the main gate, off highway 183 (White Settlement Road) at 9:00am
'Wednesday, May 7, 1997. A UST representative will meet you there to escort you onto the base and

off again. A crane will be available to load your trailer.

3. Please advise me of the make, model and license number of your vehicle and trailer that will pick
up the transformers. If known please include the drivers, name and Texas license number.

4. As discussed earlier today, the transformers will be transported off the base under UST manifest.

5. Should you have questions, please contact me at (817) 481-9510; facsimile (817) 488-1729.

2110 CREENBRIAR DRIVE. OUT1LAKE. TX 76092 (87) 41-9510
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EXECUTIVE SUMMARY

A basewide background study was conducted at the Naval Air Station Fort Worth Joint

Reserve Base, Carswell Field, Texas (referred to as NAS Fort Worth) to establish

background concentrations of inorganic constituents in various site media. Background

concentrations were determined for 24 inorganic constituents in each of the following

background populations:

• surface soil;

• subsurface soil;

• groundwater sampled via a low-volume sampling technique (to approximate filtered
samples);

• groundwater sampled with a bailer (unliltered samples);

• surface water; and

• sediment in the surface water drainages.

A total of 30 surface soil, 30 subsurface soil, 12 groundwater samples (one low-volume

— sample and one bailer sample per well), 8 surface water, and 8 stream sediment samples

were collected to characterize these media for background concentrations.

The Tolerance Interval (TI) method (U.S. Environmental Protection Agency [EPAI 1989,

1992) was used to estimate upper tolerance limits (UTLs) of the distribution of each

constituent in the background data population. Table ES-I presents the results of the

NAS Fort Worth Background Study. The UTL9c9 listed in the table is the value that we

can say, with 95 percent confidence, will exceed 95 percent of the background data. Any

site value greater than the UTL has only a 5 percent probability of being drawn from the

background data population. and thus may indicate the presence of site-related

contamination.

Dr.rI
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TABLE ES-I
Summary of Background UTLs by Matrix

= milligrams per kilogram
= milligrams per liter
= not detected

Naval Air Station Fort Worth

Analyte
Surface Soil

(mg/kg)

Subsurface
Soil

(mg/kg)

Low-Stress
Procedure

Groundwater
(mg!L)

Bailer Sampled
Groundwater

(mg!L)

Surface Water
(mgIL)

Stream
•Sediment

(mg/kg)

Aluminum 22035 17180 1.332 11.07 0.2716 28767

Antimony 0.56 0.712 ND at 0.002 0.0024 0.0031 0.33
Arsenic 5.855 5.533 ND at 0.0049 0.0067 ND at 0.0049 7.018
Barium 233.0 128.1 0.587 1.133 0.151 180.4

Beryllium 1,0200 0.957 0.0003 0.0019 ND at 0.0003 1.189

Calcium 167788 272000 266.3 2438 133.7 337544
Cadmium 0.5562 0.5891 ND at 0.0005 0.0016 ND at 0.0005 0.5071

Chromium
'

21.056 16.31 0.006 0.0136 0.0078 17.0

Cobalt 11.050 6.191 ND at 0.0089 0.01 ND at 0.0089 6.651

Copper 17.373 13.72 0.0028 0.0101 0.0101 22.18

Iron 17717 15224 0.2239 7.234 0.9208 10696
Lead 30.97 12.66 ND at 0.0016 ND at 0.0016 ND at 0.0016 104.1

Magnesium 3003 2420 37.80 68.78 9.353 2772

Manganese 849.1 351.7 0.175 10.57 0.4193 491.3

Mercury 0.14_ ND at 0.035 MD at 0.0001 ND at 0.0001 0.0001 0.0360

Molybdenum 1.460 1.930 ND at 0.0144 ND at 0.0144 MD at 0.0144 9.693
Nickel 14.6 19.76 0.0204 0.0364 0.0178 19.76

Potassium 2595 1717 15.03 iE- -, 3.9 6.347 3227
Selenium 0.9072

—

0.3130 0.0077 0.0072 0.0115 0.214
Silver 0.213 0.1277

.
0.0002 0.0003 0.0003 0 144

Sodium 25800 53200 167.2 176.2 45.46 6.07
Thallium 63.9 65.4 ND at 0.0632 ND at 0.0632 MD at 0.0632 69.74
Vanadium 46.26 37.39 0.0123 0.0653 0.0159 32.26

Zinc 38.8 31.27 0.1180 0.0682 0.0122 101.3

Notes:

—

mglkg
mg/L

ND
UTL = upper tolerance limit

I .XLS 11Th197 Page 1 of 1
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1.0 LNTRODUCTI($N

This report describes field activities, summarizes analytical results, and presents

background concentrations calculated for the basewide background study at the Naval

Air Station (NAS) Fort Worth Joint Reserve Base (JRB), Carswell Field, Texas

(referred to as NAS Fort Worth). Jacobs Engineering Group Inc. (Jacobs) completed

this work under Contract F4 I 624-94-D-8046, Delivery Order 0021, issued by the Air
—

Force Center for Environmental Excellence. The project consisted of sampling soil,

groundwater, surface water, and sediment, and calculating background concentrations

for select metals in each of these media.

This report is organized into six sections. Section 1.0 introduces the basewide

background study, the history of NAS Fort Worth, the physical setting of the station,

project objectives, the general approach, and the rationale for the selection of

— sampling locations and the analytical suites. Section 2.0 describes the field sampling

activities. Section 3.0 provides an overview of data quality. Section 4.0 presents the

data analysis and statistical calculations of background concentrations for each of the

media sampled. Section 5.0 summarizes the conclusions of this study. Section 6.0 is

the list of references used to prepare this report. In addition to the six sections. this

report includes the following seven appendices:

-V

• Appendix A - Preliminary Analytical Results

• Appendix B - Chain of Custody Records

• Appendix C - Soil Probe Boring Logs

• Appendix D - Monitoring Well Boring Logs, Construction Details, Groundwater
Sampling Data Sheets, and Development Records

• Appendix E - Surface Water Data Sheets

• Appendix F - Statistical Calculations Support Tables

• Appendix G - Photographs

Draft
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1.1 LOCATION AND HISTORY OF NAS FORT WORTH

NAS Fort Worth is located in north-central Texas, 8 miles west of downtown Fort

Worth (Figure 1-1). The area surrounding the station is mostly suburban, including

the residential areas of the cities of Fort Worth, Westworth Village, and White

Settlement. The main station totals 2,264 acres and i:- bordered on the north by Lake

Worth, on the east by the West Fork Trinity River and Westworth Village, on the

northeast and southeast by Fort Worth, on the west and southwest by White

Settlement, and on the west by Air Force Plant 4 (Lockheed).

NAS Fort Worth was originally a modest dirt runway built to service the aircraft

manufacturing plant now called Air Force Plant 4. The installation was established in

1942 and was referred to as the Tai-rant Field Airdrome. Its mission was to provide

training for B-24 bomber pilots. The Strategic Air Command assumed control of the

installation in 1946. In 1948, the base was renamed Carswell Air Force Base (AFB) in

honor of Fort Worth native, Major Horace S. Carswell. Carswell AFB became host base
—

for its first B-52s and KC-135s in 1956.

Pursuant to the Base Closure and Realignment Act of 1990, Carswell AFB was selected

for closure and associated property disposal during Round II Base Closure Commission

deliberations. This announcement initiated the closure and disposal and reuse planning

process. Drawdown activities were initiated in 1992, and all aircraft were relocated by

January 1993. The base officially closed on 30 September 1993. On 1 October 1994, the

U.S. Navy assumed control of Carswell AFB; the base was renamed NAS Fort Worth.

The base is under the regulatory oversight of the Texas Natural Resource Commission

Conservation (TNRCC) through permit HW-50289 issued in 1991.

1.2 INSTALLATION ENVIRONMENTAL SETTING

NAS Fort Worth is located in the Grand Prairie Section of the Central Lowlands

Physiographic Province. The area is characterized by broad, gently to moderately

Drift
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m

Fort Worth JRB

LOCATION OF NAS FORT WORTH

PROJ. MGR.
LSCHIJETTER

if'cweWO5G479XJwp'bkgmd\map3aIK5 1-3

DRAWN BY
G. HAND

PROJ. NO.
05-G-4 7900

10 AT E

LU1/17/97



sloping terraces of sedimentary' rock mantled by a variable thickness of light brown to

black loamy soil. The Grand Prairie Section is typically grass-covered with isolated

stands of upland timber.

Topography at NAS Fort Worth is generally flat except in areas along Farmers

Branch, West Fork of the Trinity River, and Lake Worth. Elevations at NAS Fort

Worth range from approximately 590 feet above mean sea level along the shore of

Lake Worth to approximately 660 feet above mean sea level in the southwest corner

of the site.

In the immediate vicinity of the station are industrial, commercial, residential, and

recreational areas. West of the station are industrial complexes at Air Force Plant 4 and in

White Settlement and some residential and supporting commercial areas. South of the

station are commercial areas at the interchange of Interstate Highway 1-30 (1-30) and State

Highway 183. This area includes a regional shopping mall, a discount shopping center.

and a small convenience center. Both single-family and multifamily residential

developments dominate the area southeast of the station and north of 1-30 and the area east
—

of the station. The area north of the station is predominantly composed of recreational and

public facilities. The south shore of Lake Worth is restricted to public access because of

the presence of NAS Fort Worth and Air Force Plant 4, but the lake is open for recreation.

A fish hatchery, a YMCA camp, and private recreational land are along the West Fork of

the Trinity River northeast of the station.

1.2.1 Demography

NAS Fort Worth is located in north-central Tarrant County. Based on the 1990

census, the population of Tarrant County (which encompasses most of the Fort Worth

metropolitan area) is approximately 1.17 million; approximately 447.600 live in the

City of Fort Worth. Numerous smaller communities represent the balance of the

population. The communities of White Settlement, Lake Worth Village. Westworth

Village, River Oaks. and Sansom Park Village all lie within a 3-mile radius of NAS

Draft
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Fort Worth. Most of the land surrounding NAS Fort Worth is zoned for residential

use, but also includes areas zoned for recreational, comm ercial, and industrial uses.

1.2.2 Geology

The following sections discuss the regional geology for NAS Fort Worth.

1.2.2.1 Regional Geology

The geology of west-central Tarrant County consists of Early Cretaceous marine

sediihentary rocks underlain by undifferentiated Paleozoic rocks. Unconsolidated

thin alluvial deposits of the Quaternary period overlie bedrock along major stream

and river valleys.

Sediments were deposited in the area during most of the Paleozoic era. Late in the

Paleozoic era the area was uplifted, and extensive erosion during the Jurassic period

produced a surface upon which early Cretaceous marine sediments were deposited as

part of an oscillating shoreline. These marine sediments now exist as a southeast-

thickening wedge extending into the East Texas basin. From the late Cretaceous

period through the Tertiary period, the sea withdrew toward the Gulf of Mexico. and

the land surface was eroded and shaped by streams. During the Quaternary period,

the streams deposited alluvial sediments. The older sediments are represented by

terrace deposits cut by the alluvial valleys of present streams.

Major structural features in the vicinity of Tarrant County include the Mexia-Talco

fault system about 80 miles to the east, the leading edge of the Ouachita overthrust

about 30 miles to the east, and the south end of the axis of the Fort Worth basin.

located just to the east of the site.

The generalized regional stratigraphic units in the vicinity of Tarrant County are

presented in Table I -1. The units are briefly described in the following paragraphs.

Draft

I\CARSWELL\O5G479OO\WPBKORND\SECIDOC II297 1-5 Recycled



TABLE 1-1
Stratigraphic Units of Interest in the

Vicinity of NAS Fort Worth

Era System Series Group Stratgraphic Units

Cenozoic Quaternary Holocene
Fill Material
Alluvium

Pleistocene Fluvial Terrace Deposits

Mesozoic

..

Cretaceous Comanche

Washita Duck Creek Limestone
Kiamichi Formation

Fredericksburg Goodland Limestone
Walnut Formation

Trinity Paluxy Formation
Glen Rose Formation
Twin Mountains Formation

Paleozoic Paleozoic Undifferentiated

The fill materials consist of clay, silt, sand, gravel, and organic material occasionally

mixed with general refuse and construction debris. The alluvial deposits fill present-

day stream and river valleys and consist of sand, silt, clay, and gravel. The Terrace

Alluvium, consisting of gravel, sand, silt, and clay, represent older floodplain

sediments and occur above and are generally cut by the present stream valleys.

The Cretaceous rocks

Trinity Groups) all dip

per mile (Leggat 1957).

Kianiichi) do not occur

Worth (McGowen et al.

of the Comanche Series (the Washita, Fredericksburg. and

gently to the east-southeast at a rate of approximately 37 feei

Units of the Washita Group (the Duck Creek Limestone and

at the sites, but do occur to the south and east of NAS Fort

1988).

The Fredericksburg Group, which consists of the Goodland Limestone and the

Walnut Formation, underlie most of the area and occasionally crop out. The

Goodland Limestone is composed of white, chalky, fossiliferous, dense, thinly to

massively bedded limestone interbedded with gray to yellow-brown stiff clay and

marl (Hargis + Associates 1989a). The formation is extensively jointed and ranges

from 0 to 130 feet thick in Tarrant County. The Walnut Formation, which averages

t\cAKswaLL\oo4'coowpBKoRNo\sEcl.ooc 11291c7 1-6
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300 feet in thickness, is a fossiliferous limestone and shell coquinite, and consists of

interbedded brown sandy clay, thinly bedded fossiliferous clay, fissile clay, and iron-

stained limestone (Leggar 1957).

Rocks of the Trinity Group, consisting of the Paluxy, Glen Rose, and Twin

Mountains Formations, underlie NAS Fort Worth. The Paluxy Formation consists of

sandstone and siltstone interbedded with sandy to silty, calcareous, waxy clay, and

shale (Nordstrom 1982). The sandstone is composed of fine- to coarse-grained, well-

sorted, poorly consolidated, and cross-bedded white quartz. The thickness of the

Paluxy Formation in Tarrant County is approximately 140 to 190 feet (Leggat 1957).

Underlying the Paluxy Formation is the Glen Rose Formation consisting of

sandstone, claystone, limestone, and anhydrite. In the vicinity of the Lake Worth, the

Glen Rose Formation is approximately 250 feet thick.

Underlying the Glen Rose Formation is the Twin Mountains Formation. The Twin

Mountains Formation grades upward from a chert and quartz conglomerate to a fine-

to coarse-grained sandstone interbedded with shale and clay, and is approximately

250 feet thick in the vicinity of Lake Worth. Undifferentiated Paleozoic deposits

underlie the Twin Mountains Formation and consist of shales, sandstones, and

limestones 6,000 to 7,000 feet thick.

1.2.2.2 Geology of NAS Fort Worth

—

The geologic units of concern at NAS Fort Worth include, in stratigraphic order, the

following:

• fill materials;

• alluvium;
• terrace deposits;

• Goodland Limestone;

• Walnut Formation; and

• Paluxy Formation.

Draft
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No major faults or fracture zones have been mapped near the site. The following

sections describe the physical characteristics, location, and thickness of each unit

found at the Site.

LIII. Fill material at NAS Fort Worth consists of variable mixtures of clay, silt, sand.

and gravel, sometimes mixed with general refuse, chemical sludge, and construction

debris. The fill occurs in landfills, waste pits, excavated areas, and other areas where

the land surface has been altered for construction of buildings, roads, or runways.

Alluvium. Terrace alluvial material deposited by the Trinity River underlies the fill

material or is found at the surface and consists of heterogeneous interbedded clay, silt, —

and poorly to moderately sorted sand, gravel, and occasional cobbles. Individual beds

are continuous only over very short distances. The clastic materials in these

sediments consist primarily of limestone and shell fragments, while quartz sand

grains are a minor constituent.

Vertically, the Terrace Alluvium can be divided into two general lithologies: (fl a

shallower unit composed of varying amounts of clayey sand, sandy clay, and gravelly

clay; and (2) a deeper sand or gravel unit, usually saturated, that immediately overlies

the bedrock. The upper part of the shallower unit (from the surface to a depth of 2 to

4 feet) has been discolored to a dark gray from the accumulation of organic matter.

and for the purposes of the background studies, will be considered as a separate soil

horizon,

The fill and alluvial deposits are found in nearly all areas of NAS Fort Worth. the

thickness of these deposits varies considerabl)' around the site. The thickest

accumulations correspond to erosional depressions in the bedrock. One of these

erosional depressions, or paleochannels, extends northeast from the southern end of

the Plant 4 Assembly Building to the Plant 4 East Parking Lot is approximately 60

feet thick, and is a prominent subsurface feature governing Terrace Alluvium

groundwater flow under NAS Fort Worth. A secondary channel appears to extend to
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the southeast under the flight line. A cross section presented in the Summary of

Interim Remedial Investigation (Hargis + Associates 1989a) indicates that this

channel has cut down through nearly the entire thickness of the Walnut Formation.

Coarse sand and grave] deposits occur immediately above bedrock in several areas at

NAS Fort Worth. The greatest thickness of these coarse deposits is in the

paleochannels where the gravels were deposited as channel lag on the scoured

bedrock surface. Basal sand and gravel in the paleochannel in the Plant 4 East

Parking Lot area reaches a thickness of at least 15 feet (1-largis + Associates I 989a).

Basal sand and gravel in the southeastward extension of this paleochannel under the

runways at NAS Fort Worth range up to at least 35 feet thick. Sand and gravel

greater than 20 feet thick also occur in an area that trends eastward approximately

aligned with White Settlement Road. These deposits probably coincide with the

location of a former channel of what is now Farmers Branch (Radian 1990).

Goodland Limestone. The Goodland Limestone is present in the subsurface

throughout Plant 4 and NAS Fort Worth, except (1) where erosion has removed ii in

the northwest part of Plant 4, (2) in the northern portion of NAS Fort Worth, and (3)

in deeply eroded meander bends cut by former courses of the West Fork of the Trinity

River beneath both Plant 4 and NAS Fort Worth. The top of the formation is highly

weathered in places because it was exposed for a long period before overlying

alluvium was deposited. The thickness of the formation on the site is variable,

depending on the amount of erosion that has occurred. The thickest Goodland

Limestone encountered near the Site (just west of Plant 4 at well EPA-4) is 47 feet.

The Goodland Limestone consists of chalky white, fossiliferous, dense, thinly to

massively bedded limestone interbedded with gray to yellow-brown stiff clay and

marl. Extensive jointing is common in weathered portions of the fonnation; however,

core samples from the Goodland Limestone indicate that joints are rare when
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unweathered. No faults are known to occur in the Goodland Limestone in the vicinity

of Plant 4 (Hargis + Associates 1989b).

Walnut Formation. The Walnut Formation underlies most of Plant 4 and NAS Fort

Worth. Where erosional channels have not been cut into the top of the Walnut

Formation, the thickness of the formation is fairly constant at between 25 and 35 feet.

Except for the deep paleocharmel cut into the Walnut Formation in the East Parking

Lot, the top of the Walnut Formation shows few abrupt changes in elevation.

The Walnut Formation is mainly a coquinite that contains abundant Gryphaea

marcoul and Exogyra texana shell fossils (Leggat 1957). The coquinite often has a —

matrix of calcareous shale and clay. Interbeds of calcareous shale and clay also occur.

Black, fissile shale was encountered in several boreholes from the upper part of the

formation just above the coquinite. Dense sandy limestone, silty shale, and minor

pyrite also occur in the lower part of the formation.

A disconformity separates the base of the Walnut Formation from the top of the

Paluxy Formation. No faults are known to occur in the Walnut Formation in the

vicinity of NAS Fort Worth.

Paluxy Formation. The Paluxy Formation, commonly called the Paluxy sand, is the

upper member of the Early Cretaceous Trinity Group. The Paluxy Formation

underlies all of NAS Fort Worth and Plant 4, and its uppermost part crops out along

the Lake Worth shoreline.

The thickness of the Paluxy Formation ranges from 133 to 175 feet in the NAS Fort

Worth and Plant 4 area (Hargis + Associates 1989b). The formation predominantly

consists of several thick sandstone layers (cumulatively, about 120 feet thick in this

area) separated by thin, discontinuous shale and claystone layers. The lower part of

the Paluxy Formation is generally coarser grained than the upper part. This

intercalated sandstone and shale sequence was deposited as a shifting complex of

near-shore (littoral) environments on the western margin of the East Texas
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embayment. The top of the underlying Glen Rose Formation is defined as the first

occurrence of a limestone unit.

Sandstones in the Paluxy Formation are porous, fine- to very fine-grained, and

composed of moderately to well sorted, subangular to subrounded white quartz sand.

The sandstones are poorly cemented (friable) to slightly indurated with sparry calcite

cement (Caughey 1977). Traces of pyrite, iron oxides (limonite concretions), arid

glauconite occur in the sandstone, and these can be locally abundant. Thinner

sandstone beds may contain pyrite nodules, traces of lignite, silicified wood, and

carbonized plant fragments. Low-angle cross-bedding has been observed in cores

from the Paluxy Formation and in outcrops along the Lake Worth shoreline northwest

of Plant 4 where horizontal, fossiliferous limestone beds of the Walnut Formation

truncate cross-bedded yellow-brown sandstone of the upper Paluxy Formation.

Bedding in the gray to green-gray or olive-green shales (mudrocks) and silty

claystones of the Paluxy Formation may be horizontally laminated, massive, or

burrowed (churned or bionirbated). The mudstones commonly contain carbonized

plant fragments and thin beds of lignite.

The thicknesses of individual sandstone and shaley units in the Paluxy Formation

vary across the site. In the upper part of the Paluxy Formation, differences in the

individual sandy and clayey units can be subtle (i.e., silty claystone compared with

very fine-grained sandstone), and facies changes occur across the site (claystone may

grade into very fme-grained sandstone).

1.2.3 Hydrogeology

The hydrogeology in the vicinity of NAS Fort Worth consists of three main units:

I. a shallow (or water table) aquifer within the fill, alluvium, and weathered
Goodland Limestone;

an aquitard composed of competent bedrock of the Goodland Limestone and
Walnut Formation: and
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3. the Paluxy Aquifer, which is a source of municipal water supply for the city of
White Settlement.

Discussions of each of these hydrogeologic units are presented in the following

sections.
—

Shallow Aquifer. Shallow groundwater occurs in unconsolidated fill, alluvium, and

weathered Goodland Limestone, all of which overlie competent bedrock. The

lithology of the shallow groundwater system consists primarily of silt and clay

material, with silty sand and gravel deposits often present in paleochannels incised

into bedrock. The direction of groundwater flow is generally controlled by bedrock
—

topography of the Goodland Formation. Groundwater flow in the shallow aquifer is

generally to the east toward the West Fork of the Trinity, with some localized flow to

the north toward Lake Worth, and in various directions toward Farmers Branch in the

southern end of NAS Fort Worth.

The shallow groundwater system is underlain by competent Goodland Limestone and

Walnut Formation. These two formations form an aquitard that restricts the flow of

groundwater between the shallow aquifer and the underlying Paluxy Formation. In

many areas, the Goodland Limestone is located at or very near the land surface, and

the shallow groundwater is essentially absent in these areas. Elsewhere, the Goodland

Limestone and Walnut Formation are incised by paleochannels filled with alluvium.

The Goodland Limestone is often entirely absent in these areas. Locally, for example

at the Plant 4 East Parking Lot "window area." the Walnut Formation has been eroded

almost completely by a paleochannel.

Groundwater recharge to the fill and alluvium is from local rainfall and infiltration

from streams and drainage ditches. Extensive paved areas and buildings restrict the

natural infiltration of precipitation over much of NAS Fort Worth and Plant 4.

However, precipitation does infiltrate through several large grassy areas that include

portions of the flight line area, the radar range, and Landfills No. 2, 3, and 4.
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Additional recharge also occurs as leakage from water-supply lines, tire-fighting pipe

systems, cooling-water systems, sanitary sewers, and storm sewers.

Discharge from the shallow aquifer occurs primarily as seeps to Meandering Road

Creek, baseflow to Farmers Branch, and discharge to the West Fork of the Trinity

River. Discharge from the shallow groundwater also occurs as vertical leakage into

the Paluxy Aquifer. Most of the vertical leakage occurs in the paleochannels where

considerable portions of the Goodland Limestone and Walnut Formation are absent.

Slug tests completed during the Plant 4 Remedial Investigation (RI) Preliminary

Assessment (PA)/Site Investigation (SI) to obtain estimates of hydraulic conductivity

in easterly flowing upper zone groundwater, averaged 0.5 x 1 0 centimeters per

second (cmlsec). These slug tests were completed on 13 wells, some of which were

screened in the weathered portions of the Goodland Limestone (Rust Geotech 1995).

—

Hydraulic conductivities determined from slug tests ranged from 4.1 x l0 cm/sec to

7.98 x i0 cnilsec, while pump tests conducted in groundwater monitoring wells

LFO4-02 and LFO4-03 averaged 2.8 x 10' cm/sec (Radian 1991). This value is

within the typical range for clean sand arid gravel deposits (U.S. Geological

Survey 1989).

Goodland Limestone and Walnut Formation Aguitard. These two formations form an

aquitard that restricts the vertical flow of groundwater between the shallow aquifer system

and the Paluxy Aquifer. The entire section of Walnut Formation and at least a portion of

the Goodland Limestone are present throughout most of NAS Fort Worth and the Plant 4

area. In the vicinity of NAS Fort Worth and Plant 4, the maximum thickness of the

aquitard is approximately 30 feet, but is considerably thinner or absent in areas where

paleochannels have incised into the Goodland Limestone and Walnut Formation. In

highly incised areas, such as the window area, there is a potential for groundwater flow

into the Paluxy Formation.
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Vertical hydraulic conductivity of the competent Walnut Formation was measured on

several drilling core samples collected during the Plant 4 RI PA/SI. The logarithmic mean

of the measured hydraulic conductivity values is 7.0 x l(1T0 cm/sec, based on a sampling

of six cores. Additionally, hydrographs for paired Terrace Alluvium and Paluxy

Formation monitoring wells also indicate that there is relatively little flow from the

Terrace Alluvium to the Paluxy Formation (Rust Geotech 1995).

These estimates of vertical flow velocity through the Walnut Formation suggest that as

long as the Walnut Formation is present, the downward flow of groundwater is very

limited. ..The distribution of chemical constituents in the Paluxy Formation over most of

Plant 4 confirms that there is veiy little flow of shallow groundwater through the aquitard.

The PaJwc•' Aquifer. The Paluxy Aquifer is an unconfined to sem.icon.fined sandstone

aquifer that underlies the Walnut Formation aquitard. The bottom of the Paluxy Aquifer

is defined as the first occuirerice of limestone beneath the Paiuxy Formation. Limestone is

the dominant component of the Glen Rose Formation, which underlies the Paluxy

Formation. —

In Tarrant and Dallas Counties, the Paluxy Aquifer is widely used as a source of water for

domestic, municipal, and industjiai water supplies. Development of the Paluxy Aquifer

began in the early l900s, with total production in the Tarrant and Dallas County areas

reaching a peak in the late 1 960s (Nordstrom 1982). The decline in production since the

late I 960s resulted from large declines in hydraulic head caused by heavy pumping in

eastern Tarrant County and central Dallas County. The declining water levels led to the

abandonment of inefficient wells (Nordstrom 1982), which were then replaced by the

development of other sources, such as the Twin Mountains Aquifer. In the immediate

vicinity of Plant 4, seven water supply wells for the City of White Settlement obtain water

from the Paiuxy Aquifer.

The Paluxy Aquifer has been characterized in previous site reports as a stratified aquifer

consisting of three distinct flow systems separated by continuous aquitards composed of

siltstone, claystone. and/or shale. However, in most instances individual shale and
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siltstone/c]aystone units cannot be correlated over large distances because of the variable

distribution of the units and the uncertainty associated with the lithologic logs prepared on

the basis of drill cuttings. Because of these observations, the Paluxy Aquifer is regarded

as a single unconfmed to semiconfmed flow system consisting of a largely sandstone

matrix with abundant layers of interbedded shale, siltstone, and claystone.

Recharge to the Paluxy Aquifer occurs largely as infiltration of precipitation falling on the

outcrop in Wise, Parker, Hood, and Tarrant Counties. Recharge also occurs as infiltration

from Lake Worth and Eagle Mountain Lake, both of which lie at least partially within the

boundary of the outcrop. Additional minor amounts of recharge also occur as infiltration

from. streams that cross the outcrop. In the immediate vicinity of Plant 4, it is evident that

small amounts of recharge are also derived from leakage of upper-zone Terrace Alluvium

groundwater through the window area (where the Walnut Formation has been severely

eroded) and leakage of surface water through the lower reaches of Meandering Road

Creek. In both of these areas, most if not all of the Walnut Formation has been eroded

reducing the capacity of this aquitard to impede the vertically downward flow of upper-

zone groundwater and surface water.

—
1.2.4 Surface Water

The primary surface-water features in the vicinity of NAS Fort Worth include Lake

Worth, Farmers Branch, and the West Fork of the Trinity River. Lake Worth is

located along the northern boundary of the site, Farmers Branch flows eastward near

the southern end of the site discharging into the West Fork of the Trinity River, and

the West Fork of the Trinity River flows southeasterly from Lake Worth and borders

the site on the east. Lake Worth was created by damming the West Fork of the
—

Trinity River. Portions of NAS Fort Worth fall within the 100-year floodplain.

These areas occur along portions of the West Fork of the Trinity River, Lake Worth,

Farmers Branch, and Kings Branch.
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1.2.5 Climatology/Meteorology

NAS Fort Worth is located at approximately 32 degrees north latitude and 97 degrees

west longitude, in north-central Texas. The climate of the sites is typified by hot

summers and cool, relatively dry winters.

1.2.5.1 1rcsip.liil.thin

Mean annual precipitation is 31.6 inches, with the highest mean precipitation

occurring in April and May (3.8 and 4.4 inches), and in September and October (3.2

and 3.6 inches). Mean monthly precipitation amounts are lowest from November

through February (1.8 inches or less), and during August (1.9 inches). Most
precipitation occurs as rain; snowfall accounts for appreciable amounts of

precipitation only during the months of January and February.

1.2.5.2 TemDerature

Historical meteorological data from NAS Fort Worth during the 'ears 1942 through

1990 indicate the mean annual temperature is 66 degrees Fahrenheit (° F). Mean

monthly temperatures range from a high of 860 F (July) to a low of 450 F (January).

High and low extreme temperatures were 110 and 00 F, respectivel'. during the

record-keeping period.

1.2.5.3 Wind

During most of the year, the predominant wind direction is from the south at a speed

of 6 to 8 knots. Typically, the wind blows from the north only during December

through February, at a speed of 7 to 8 knots.

1.2.6 Biological Resources

The following sections describe the biological resources at NAS Fort Worth.
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1.2.6.1 Flora and Fauna

Because of the urban environmental setting, few natural terrestrial and aquatic

communities exist at NAS Fort Worth. The richest ecological community in the

immediate area exists in the riparian corridor along Meandering Road Creek, west of

Plant 4. At NAS Fort Worth, limited terrestrial and aquatic communities exist along

the shores of Lake Worth, the West Fork of the Trinity River, Kings Branch and

Farmers Branch.

Aquatic species observed in the West Fork of the Trinity include catfish, sunfish, and

numerous varieties of bass. Common birds observed in the area include herons,

kestrels, kingfishers, seagulls, mourning doves, meadowlarks, grackles, arid starlings.

1.2.6.2 Threatened and Endangered Species

The U.S. Fish and Wildlife Service (FWS) and the Texas Department of Parks and

Wildlife (TDPW) have identified 12 bird, two reptile, and one sensitive plant species

that are threatened and endangered species potentially occurring in Tarrant County.

The two federal-listed candidate reptile species that could also inhabit Tarrarit County

are the Texas horned lizard, which lives on grassy hillsides, and the Texas garter

snake, which inhabits prairie seeps and wet grassy swales.

However, no state- or federal-listed threatened or endangered species are known to

live on NAS Fort Worth property. The closest sensitive habitat to the sites is the great
—

blue heron rookeries to the north of NAS Fort Worth, across Lake Worth.

1.2.7 CulturaL/Archaeological Resources

— One historical structure listed in the National Register of Historic Places (NRHP)

exists within the boundaries of NAS Fort Worth. No significant archaeological or

prehistoric sites have been identified within the boundary of NAS Fort Worth.

Fossils are present in outcrops at NAS Fort Worth, but have not been identified as a

significant paleontological resource.
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1.3 PROJECT OBJECTIVES

The objectives of the basewide background study are as follows:

To obtain samples that are representative, to the degree possible, of background
concentrations. This may be difficult in the highly urban setting of NAS Fort —

Worth and because NAS Fort Worth is bounded on the west by Air Force Plant 4.

• To establish background levels of metals in Terrace Alluvium groundwater,
surface water, sediment, and soil.

1.4 GENERAL APPROACH AND RATIONALE

The approach and rationale for the background study at NAS Fort Worth were
—

developed to generate chemical compound constituent populations for pertinent

media. The following discusses the approach and rationale used to select media and

chemical analyses.

1.4.1 Media Classification

The media selected for determining background concentrations are surface soils,

subsurface soils, the Terrace Alluvium aquifer, and surface water and sediments of

the Farmers Branch. The surface and subsurface soils were designated in the field as

Horizons A and B, respectively, for identification purposes and do not refer to soil

horizons used in the pedological classification system (U.S. Department of the

Interior [DOT] 1985). Although the Paluxy aquifer lies below the base, previous

investigations have not indicated any impact from past installation operations on this

aquifer. Therefore, the Paluxy aquifer was not evaluated for background

concentrations.

Surface soils, Horizon A. are defined as the first-encountered soil type at the ground

surface to a depth of 2 feet. This soil type varies from a sandy clay to clay with

varying amounts of silt and fine subrounded gravel and is dark grayish brown to dark
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gray in color. This soil type is the predominant surface soil at NAS Fort Worth, and

has been observed up to depths of 4 feet below ground surface. However, in some

locations this soil type is not found on the surface because of erosional effects and

construction activities.

Subsurface soils, Horizon B, are defined as the second encountered soil type below

the organically rich surface soil. The subsurface soil is a sandy clay with varying

amounts of fine subrounded limestone clasts, reddish brown to strong brown. The

thickness of this unit has been found to be from 5 to 15 feet across the base. Local

differences in depositional environments provide for a wide variety of soil types at the

base. However, Horizon B is found to be predominant from below Horizon A to

within proximity of the groundwater capillary fringe in general. Sandy soils which

tend to be saturated, are found below the reddish brown to brown sandy clays. The

section of unsaturated sandy soils from the bottom of the Horizon B and the

groundwater is generally thin and subject to saturation; therefore, it was not included

in the background evaluation.

The Terrace Alluvium aquifer is found below the clay soils in coarser-grained sands

and gravels at various depths ranging from a few feet to 37 feet below the ground

surface. The depth to groundwater at the base is controlled by the depth of bedrock.

The Terrace Alluvium is included in the background evaluation because of the

widespread occw-rerice of Terrace Alluvium groundwater at NAS Fort Worth and the

potential for environmental impacts to the groundwater.

The Farmer Branch Creek surface water and sediments were selected for background

evaluation because the Farmers Branch is the only consistent upstream source flowing
— onto the base. Quarterly groundwater monitoring for the Air Force Plant 4 facility

has shown that volatile organic compounds (VOCs) and semivolatile organic

compounds (SVOCs) are present in the Farmers Branch at the base indicating the

potential for environmental impact.
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1.4.2 Chemical Analyses

All media were selected for metals, volatile compound, and semivolatile compound

analyses. Because many metals are naturally occurring in soils, groundwater, surface

water, and sediments in various concentrations, this study is concerned with the

background concentrations of these metals.

Volatile and semivolatile organic compounds were also analyzed for in all media

because of the urban setting of the base. Concentrations of volatiles and semivolatiles

have been detected in all media addressed in this background study. The organic

analyses performed will assist in determining whether samples may have been

affected by past activities at the installation. When organic compounds were detected

in a sample above the detection limits and unqualified, except for estimated qualifiers,

the sample results for metals were not included in the statistical determination of

background concentrations.

It is possible that samples could be impacted by metals without the presence of

organic compounds. If this occurred in the data set, outlier tests determined whether

the result was an outlier, or whether the result could be included in the popu1ation

Metals analyses were performed on two sets of Terrace Alluvium groundwater

samples. The first set of samples was collected using low-stress techniques, which

produced samples with approximately zero turbidity. The second set of groundwater

samples were collected using typical purging and bailer sampling techniques. The

low-turbidity sample results were used to determine background concentrations for

metals for sampling efforts that may be performed in this fashion in the future. The

second set of sample results were used to determine background concentrations for

comparison with data collected previously using the same sampling methodology.
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1.4.3 Background Study

The analytical results were used to calculate background concentrations for

24 inorganic constituents in each of six background populations. A total of 30 surface

soil, 30 subsurface soil, 12 groundwater samples (one low-volume sample and one

bailer sample per well), eight surface water, and eight stream sediment samples were

collected to characterize these media for background concentrations. The Tolerance

Interval (TI) method (U.S. Environmental Protection Agency [EPA] 1989, 1992) was

used to estimate background concentrations in site media. The TI method is used to

estimate the concentration of a given constituent in a given medium and is expressed

—
as an appropriate upper tolerance limit (UTL) of the distribution of the constituent in

the background data population.

Section 4.0 discusses the process by which the UTLs were developed and reports the

results for each inorganic analyte by media.

—

-S
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4.0 BACKGROUND CHARACTERIZATION

To assess whether site activities at NAS Fort Worth have affected the concentrations

of inorganic constituents in site groundwater, surface water, sediment, and soils, it is

necessary to compare the concentrations inorganic constituents in site media with

their concentrations in background samples. The TI method was used to estimate

reasonable background concentrations. According to the TI method (EPA 1989,

1992), the concentration of a given constituent in a given media is expressed as an

appropnate UTL of the distribution of the constituent in the background data

population. A UTL is generally expressed in terms of confidence and coverage

levels, so that it can be said with a specified level of confidence that the UTL

indicates the concentration of the constituent below which a specified proportion of

the background data distribution will occur. Thus, a UTL with 95 percent confidence

and 95 percent coverage (UTL995) is the value that we can say, with 95 percent

—
confidence, will exceed 95 percent of the background data. Any site value greater

than the UTL has only a 5 percent probability of being drawn from the background

— data population, and thus may indicate the presence of site-related constituents.

UTLs (and other statistical properties) were determined for a total of 24 inorganic

constituents in each of six background populations. The populations consisted of

surface and subsurface soil; groundwater sampled via a low-stress technique (to

approximate filtered samples), groundwater sampled with a bailer (unfiltered

samples), surface water, and sediment within the surface water drainages.

A total of 30 surface soil, 30 subsurface soil, 12 groundwater samples (one low-stress

and one bailer sample per well), 8 surface water, and 8 stream sediment samples were

collected to characterize these media for background concentrations.
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4.1 STATISTICAL PARAMETERS OF BACKGROUND DATA SETS

The following statistical parameters are to be defined for each constituent:

• Frequency of Detection — The frequency of detection is reported.

• Range — Minimum and maximum observed values are reported.

• Mean — The arithmetic mean is reported.

• Standard Deviation — The sample standard deviation is reported.

• Upper Tolerance Limit (UTL) — The tJTL 95 percent confidence, 95 percent
coverage value (UTL9595) is reported.

• Outlier Identification — Potential outlier values are identified but not removed
from the data set unless rejected by the data validation process. —

The statistical analyses applied were drawn from the following references:

• Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities:
Interim Final Guidance. (EPA 1989); and

• Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities:
Addendum to Interim Final Guidance (EPA 1992).

4.2 PROCEDURES

The data for a given constituent were analyzed according to the procedure outlined in

Figure 4-1. The frequency of nondetects in the data set was calculated first. Unless

the frequency of nondetects exceeded 50 percent, lognormality and normality of the

data set were tested using graphical and formal calculation tests. Various statistical

parameters were then calculated using formulas appropriate for the apparent

distribution of the data Set. In particular the L1TL959 was calculated as the value that

we can say, with 95 percent confidence, will exceed 95 percent of the background

data. If the frequency of nondetects exceeded 50 percent, or the distribution of the

data set could not be demonstrated to be either normal or lognormal, then

nonparametric estimates of the UTL were determined (typically the highest value in

the data set). If the frequency of nondetects was between 15 and 50 percent,
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appropriate adjustments to the calculated statistical parameters were used to account

for the nondetects. For groundwater, a criteria of I 7 percent as the minimum

percentage of nondetects rather than the 15 percent recommended in the references

was used based on the small sample size of 12 where each sample represents 8.33

percent of the totaL This change allowed for analytes with only one or two

nondetects out of 12 analyses to be handled by the simple substitution of one-half the

detection limit and the subsequent calculation of a UTL9595.

The following sections discuss in greater detail the methods used to calculate UTLs

and other statistical properties of background data sets.

4.2.1 Nondetects
-V

Data that were reported at less than a detection level (i.e., nondetects) were treated

differently depending on the frequency of nondetects. If the frequency of nondetects

was less than 15 percent (17 percent for groundwater), the nondetects were replaced

by one-half of the analytical method detection limit (EPA 1989, 1992). statistics were

calculated, and statistical tests conducted using the data set with these replacement

values. If the frequency of nondetects exceeded 50 percent, but was less than 100

percent. the nonparametric UTL was selected as the highest value in the data set (EPA

1989. 1992). In cases where the highest value was identified as a potential outlier. the —

second highest value was chosen as the UTL. Ifthe frequency of nondetects was 100

percent, then the UTL was designated as the nondetect with the highest detection

limit.

if the frequency of nondetects was between 15 and 50 percent, then the calculated

statistics were adjusted for the presence of nondetects. Two adjustments are possible,

depending on whether it appeared that the nondetects more likely represent zero

values (i.e.. the constituent is not present in the sample). or represent the presence of

the constituent but at values less than the detection level. These adjustments are

discussed further in Section 4.2.4.
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4.2.2 Normality

The calculation of statistical parameters, and in particular the UTL, is affected

significantly by the population distribution of the data set. Both formal and graphical

statistical tests have been applied to assess normality. The general process is outlined

in Figure 4-1.

To assess the population distribution of the data sets, each set was first addressed

using a formal test for normality. Probability plots of the raw and log-transformed

data were generated for some analytes to provide a graphical indication of whether the

data distribution was normal or lognormal.

For the calculated statistical test of normality, it was first assumed that the data were

lognormally distributed (EPA 1989, 1992). This assumption is based on the

observation that environmental data are commonly distributed lognormally (i.e.,

logarithms of the observed data are distributed normally). This may be because

environmental data are bounded by zero (i.e., negative constituent concentrations are

not possible), so the data sets are often skewed to the right, which is characteristic of a

lognormal distribution. Consequently, logarithms of the data were calculated before

the tests for normality were performed.

Let x represent the raw data, and let y, = ln(x), where In is the natural or Naperian

logarithm. Let n be the statistical sample size (i.e., the number of data in the data set).

If n 50, then normality of the distribution of)', was tested by the Shapiro-Wilk test

(EPA 1989, 1992). If n . 50, then the alternate Shapiro-Francia test was applied

(EPA 1992). In each case for the NAS Forth Worth AFB background groundwater

—
data sets, the statistical sample size n was less than 50, and the Shapiro-Wilk test of

normality was applied.
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The Shapiro-Wilk test is described in EPA (1992). To test for normality of the data, a

test statistic IV is calculated as:

r 12U

Lsn-1

where:

b = a,,,,1 (x(_,1) — X(1)) =

and x1 is the ith smallest ordered value;

a, is a coefficient dependent on the sample size (n);

s is the standard deviation;

n is the number of samples; and

k is the greatest integer less than or equal to Li

The null hypothesis of normality of the logs of the data was rejected if IV was less than the

appropriate critical value (dependent on n) (Appendix A, EPA 1992). If normality of the

natural logs of the data was rejected, the test was repeated using the raw data x, and the

standard deviation s of the raw data. If the null hypothesis of normality was also rejected

for the raw data, then probability plots of the raw and log-transformed data were examined

to determine whether the data distribution was more nearly normal or lognormal. When a

reasonable choice between normality and lognormality could still not be made, then a

nonparametric test is recommended to compare site data with background data, rather than

comparing site data to a background a single T.JTL.

4.2.3 Statistical Parameters

The following statistical parameters were calculated:

• frequency of detection;

• range:
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• mean;

• standard deviation;

• UTL;and
— • potential outlier statistic.

The calculation of these various parameters depends in part on whether the data set

has been judged to be normally or lognormally distributed.

The frequency of detection is a simple ratio of the number of values greater than the

MDL to the total number of samples in the data set. The range of the background

data set for a given constituent is reported as the minimum and maximum observed

values in the data set. These values do not depend on the shape of the distribution.

The mean x was calculated as the arithmetic mean of the data set

—

The standard deviation s was calculated as the sample standard deviation of the data

set

2 2 1(2s[nx, -(ex,)I1n(n-l)]}

The UTL959 was calculated as

UTL995= x+ks.

where k is the tolerance factor for a one-sided normal (or lognormal) tolerance

interval with a minimum of 95 percent coverage, a 95 percent probability, and n

background observations.

For distributions that were determined to be lognorrnal rather than normal. theUTL

was calculated in the same fashion except that xwas replaced by y (the mean of the
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logarithms of the x,) and .s was replaced by S,, (the standard deviation of the

logarithms of the x,). The resultant value of the UTL (designated UTLy) is the UTL

of the log-transformed data. The UTL for the raw data was then calculated as the

exponential function of the UTLy of the log-transformed data; i.e., UTL =

exp(UTLy).

4.2.4 Adjustment for Nondetects

If the frequency of nondetects for a given data set was between 15 (17 for

groundwater) and 50 percent, appropriate adjustments to the calculated statistical

parameters were used to account for the nondetects. Either Cohen's adjustment or

Aitchison's adjustment was used, as outlined in EPA (1992) and excerpted below:

Cohen's adjustment ... assumes that all the data (detects and nondetects)

come from the same Normal or Lognormal population, but that

nondetect values have been "censored" at their detection limits. This

implies that the [constituent] of concern is present in nondetect samples.

but the analytical equipment is not sensitive to concentrations lower than

the detection limit. Aitchison's adjustment ... is constructed on the

assumption that nondetect samples are free of contamination, so that all

nondetects may be regarded as zero concentrations...

To decide which approach is more appropriate ..., two separate

Probability Plots can be constructed. In [the first] method, the

combined set of detects and nondetects is ordered (with nondetects being

given arbitrary but distinct ranks) Normal quantiles ... are then

computed for the data set ... However, only the detected values and their

associated Normal quantiles are actually plotted. If the shape of the

Censored Probability Plot is reasonably linear, then Cohen's assumption

that nondetects have been "censored" at their detection limit is probably
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acceptable ... If the Censored Probability Plot has significant bends and

curves ..., one might consider Aitchison's procedure instead.

To test the assumptions of Aitchison's method, a Detects-Only

Probability Plot may be constructed. {N]ondetects are completely

ignored and a standard Probability Plot is constructed using only the

detectethiieasurements.... Thus, ... Normal quantiles are computed only

for the ordered detected values If the Detects-Only Probability Plot is

reasonably linear, then the assumptions underlying Aitchison's

adjustment (i.e., that "nondetects" represent zero concentrations ..) are

probably reasonable.

Cohen's Adjustment. If it was determined that Cohen's adjustment was appropriate,

the sample mean xa and sample variance Sd2 for only the data greater than the

detection limit were first calculated. Then two parameters h and y were computed as

h (n - 1)/n

and

ySd2/( Xd -MDL)2,

where / is the number of observations greater than the detection level, and MDL is the

method detection limit. Based on the values of h and y, a value X was determined

from a table in Appendix B of EPA (1989). and corrected values of the mean xand

standard deviation s were calculated by

x xa-X(xd-MDL)
—

and

2 2 1/2
S =[Sd + X( XdMDL) I
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If the distribution appeared to be lognorrnal rather than normal, the adjustment was

made using the mean and standard deviation of the logarithms of the detected values,

rather than Xd and d2•

Aitchison's Adjustment. If it was determined that Aitchison's adjustment is

appropriate, the sample mean Xd and sample variance d2 for only the data greater

than the method detection limit were first calculated. Let d = n -. I be the number of

nondetects. Then the adjusted mean x and standard deviation s are given by

x('I-dln) Xd

and

s {[n - (d+ l)J Sd2 /(n -1) + [d(n -d) xdJt[n(n - l)j}'.

If the distribution appeai-ed to be lognormal rather than normal, then the adjustment

was made using the mean and standard deviation of the logarithms of the detected

values, rather than Xd and d2

4.2.5 Outlier Identification

The highest value (x) in each data set with a frequency of detection greater than 50

percent was subjected to a formal test as an outlier (EPA 1989). The mean x and

standard deviation s of the entire data set were first calculated. A test statistic T was

then calculated

T=(x- x)/s.

T was then compared to a critical value (dependent on n) (Appendix B, EPA 1989).

If T was greater than the tabulated critical value, this provided evidence that x was a

statistical outlier and not truly a member of the background data set. However, x was

not rejected, modified, or otherwise excluded from the data set solely on this basis.

Only if the data validation process or other review of the data indicated some problem
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with the datum (such as a transcription error or failure to account for dilution) was

any change made to the data set. The test for outliers merely identified those data that

might be outliers and for which additional data review was warranted,

4.3 BACKGROUND CONCENTRATIONS

Results of the background study, including percent of samples below the detection

limit, number of detects, minimum, maximum, mean, standard deviation, UTL, and

outlier identification, are listed in Tables 4-1 through 4-6. Additionally, the tables

identify the results of the Shapiro-Wilk test for normality, indicating the sample-size

dependent critical value (W(crit)) and the calculated test result for the log-transformed

(W(iog)), and untransformed (W(raw)) data. The following sections briefly explain the

process by which background values were calculated for each media based on the

Figure 4-1 flowchart for each analyte.

4.3.1 Soils

The Horizon A and Horizon B soils were evaluated separately.

— 4.3.1.1 Horizon A Soils

The following paragraphs briefly describe the process used to calculate each UTL.

The analytes are grouped according to how the UTL was derived, based on the

frequency of detecfIn and the distribution of the data.

Calcium. Chromium. Cobalt, and Potassium. Calcium, chromium, cobalt, and

potassium were detected in 30 of 30 samples. Based on the Shapiro-Wilk test, the

— null hypothesis of normality was accepted for the log-transformed data for each

analyte (Table 4-1). The mean and standard deviation listed in Table 4-1 are for the

Draft
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raw data. Because the null hypothesis of log-normality was accepted, a IJTLy based

on the mean and standard deviation of the log-transformed data was calculated, and

the IJTL was calculated as exputlyUTLy). No outliers were identified based on the

formal test of the log-transformed data.

Lead and Manganese. Lead and manganese were detected in 30 of 30 samples.

Based on the Shapiro-Wilk test, the null hypothesis of normality was rejected for the

log-transformed data for each analyte (Table 4-1). However, because the calculated

W was equal to W(crit) (W 0.927 = W(crit) 0.927) for lead, and was very close

(W 0.923 < W(crit) 0.927) for manganese, the data sets were considered to be

lognormally distributed. The mean and standard deviation listed in Table 4-I are for

the raw data. Because the null hypothesis of log-normality was accepted, a UTLy

based on the mean and standard deviation of the log-transformed data was calculated,

and the UTL was calculated as exp(UTLy). The highest concentration for both lead

and manganese was identified as a potential outlier based on the formal test of the

log-transformed data.

Aluminum. Arsenic. Copper. Iron. Magnesium. and Vanadium. Aluminum, arsenic,

copper, iron, magnesium, and vanadium were detected in 30 of 30 samples. Based on

the Shapiro-Wilk test, the null hypothesis of normality was rejected for the log-

transformed data but accepted for the raw data for these analytes (Table 4-1). The

mean, standard deviation, and UTL listed in Table 4-1 are for the raw data. No

outliers were identified based on the formal test of the log-transformed data.

cmium. Cadmium was detected in 28 of 30 samples. Based on the Shapiro-Wilk

test, the null hypothesis of normality was accepted for the log-transformed data for

cadmium (Table 4-1). The mean and standard deviation listed in Table 4-1 are for the

raw data. Because the null hypothesis of log-normality was accepted, a UTLy based

on the mean and standard deviation of the log-transformed data was calculated, and
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the UTL was calculated as exp(UTLy). No outliers were identified based on the

formal test of the log-transformed data.

Antimony. Mercury. and Molybdenum. Antimony, mercury, and molybdenum were

not detected in a large percentage of samples. Antimony and molybdenum were not

detected in 80 percent of the samples, and mercury was not detected in 93.3 percent of

samples. For these three analytes the minimum value is a nondetect at the lowest

detection limit and the maximum value is the maximum detected value. Mean and

standard deviation were not calculated because data were insufficient. The UTL was

established as the highest detected value. No test for outliers was performed because

of the high number of nondetects.

Beryllium Nickel, and Silver. Beryllium and nickel were detected in 30 of 30

samples, and silver was detected in 29 of 30 samples. Based on the Shapiro-Wilk

test, the null hypothesis of normality was rejected for both the log-transformed and

the raw data (Table 4-I). The mean and standard deviation listed in Table 4-I are for

the raw data. The UTL was established as the highest detected value. No outliers

were identified based on the formal test of the log-transformed data.

Barium. Sodium. and Zinc. Barium and zinc were detected in 30 of 30 samples, and

sodium was detected in 29 of 30 samples. Based on the Shapiro-Wilk test, the null

hypothesis of normality was rejected for both the log-transformed and the raw data

(Table 4-I). The mean and standard deviation listed in Table 4-I are for the raw data.

The UTL, which would normally be established as the highest detected value in this

case, was found to be a potential outlier. The second highest value was therefore

established as the UTL.

kniiim. Selenium was detected in 18 of 30 samples, so the frequency of nondetects

was 40 percent. Based on the Shapiro-Wilk test, the null hypothesis of normality was

rejected for both the log-transformed and the raw data (Table 4-1). The mean and

standard deviation listed in Table 4- are for the raw data. Review of the data

1raf1
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suggested that either the raw data or log-transformed data might be reasonably normal

under Cohen's assumption that nondetects represent the presence of these analytes at

levels too small to be quantified by the laboratory'. Consequently, the censored and

detects-only probability plots were prepared for both the raw data and log-

transformed data. The most linear of the probability plots was the censored data plot

for log-transformed data. Therefore, Cohen's adjustment was applied to the log-

transformed data.

Based on Cohen's adjustment, estimates were calculated for the mean, y, and

standard deviation, sy, of the log-transformed data. The UTLy was then calculated

from these values, and the UTL was calculated as UTL =exp(UTLy),

Because Cohen's adjustment was applied to the log-transformed data, we only have

estimates of the mean and standard deviation of the log-transformed data. To obtain

reliable estimates of the mean and standard deviation of the raw data set, estimates

provided by Gilbert (1987) were applied. Thus, the mean x is estimated by

x= exp( y + s2/2),

and the standard deviation s is estimated by

xfexp(s).2)- 111/2.

No outliers were identified using the formal test for outliers using the mean and

standard deviation from the Cohen adjustment for tog-transformed data.

Thallium. Thallium was detected in 25 of 30 samples. Based on the Shapiro-Wilk

test, the null hypothesis of normality was rejected for both the log-transformed and

raw data. Because the distribution of the data is bimodal with a potential outlier.

Cohen's Adjustment results in a UTL almost 10 times greater than the highest value.

The UTL was therefore established as the second highest value. (Note: the bimodal

nati.ire of the data may be due to variability in the test method by the laboratory.)
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Recommendations for Nonparametne Tests. The UTL was established as the highest

or second highest value for several constituents either because the distributions were

not clearly normal or lognormal, or because the percent of nondetects was between 50

arid 90 percent. Although UTLs have been calculated for all such constituents, it is

recommended that site-specific comparisons against UTLs for some constituents be

supplemented by nonparametric tests such as the Wilcoxon rank-sum test or the

Kruskal-Wallis test (Gilbert 1987; EPA 1992). Supplemental nonparametric tests are

recommended for antimony, barium, beryllium, lead, manganese, molybdenum,

nickel, silver, sodium, thallium, and zinc.

4.3.1.2 Horizon B Soils

Aluminum. Arsenic. Beryllium, Chromium. Iron. Nickel. and Vanadium. Aluminum,

arsenic, beryllium, chromium, iron, nickel, and vanadium were detected in 30 of 30

samples. Based on the Shapiro-Wilk test, the null hypothesis of normality was

accepted for the log-transformed data for all seven analytes (Table 4-2). The mean

and standard deviation listed in Table 4-2 are for the raw data. Because the null

hypothesis of log-normality was accepted, a UTLy based on the mean and standard

deviation of the log-transformed data was calculated, and the UTL was calculated as

exp(UTLy). No outliers were identified based on the formal test of the log-

transformed data.

Barium. Copper. Manganese. Potassium, arid Zinc. Barium, copper. manganese,

potassium, and zinc were detected in 30 of 30 samples. Based on the Shapiro-Wilk

— test, the null hypothesis of normality was rejected for the log-transformed data but

accepted for the raw data for these analvtes (Table 4-2). The mean, standard

deviation, and UTL listed in Table 4-2 are for the raw data. No outliers were

identified based on the formal test of the log-transformed data.

Calcium. Calcium was detected in 30 of 30 samples. Based on the Shapiro-Wilk test,

the null hypothesis of normality was rejected for both the log-transformed and raw\1
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data (Table 4-2). The UTL, which would have been chosen as the highest value, was

chosen as the second highest value because the highest value was identified as a

potential outlier.

Cobalt and Lead. Cobalt and lead were detected in 27 and 28 of 30 samples,

respectively. Based on the Shapiro-Wilk test, the null hypothesis of normality was

rejected for the log-transformed data but accepted for the raw data for these analytes

(Table 4-2). The mean, standard deviation, and UTL listed in Table 4-2 are for the

raw data. No outliers were identified based on the formal test of the log-transformed

data.

Magnesium. Sodium, and Thallium. Magnesium, sodium, and thallium were detected

in 30, 27, and 26 of 30 samples, respectively. Based on the Shapiro-Wilk test, the

null hypothesis of normality was rejected for both the log-transformed and the raw

data (Table 4-2). The mean and standard deviation listed in Table 4-2 are for the raw

data.

The UTL was established as the highest detected value. No outliers were identified

based on the formal test of the log-transformed data.

Antimony. Molybdenum, and Selenium. Antimony, molybdenum, and selenium were

detected in six of 30 samples, for a frequency of nondetects of 80 percent. For these

three analytes the minimum value is a nondetect at the lowest detection limit and the

maximum value is the maxinium detected value. Mean and standard deviation were

not calculated because data were insufficient. The UTL was established as the

highest detected value. No test for outliers was performed because of the high

number of nondetects.

Mercury. Mercury was not detected in any of the 30 background samples. Therefore,

the minimum and maximum values in Table 4-2 are reported as less than the

minimum and maximum detection limits, respectively. Mean and standard deviation
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I \CA.SWELL\O5G47OO\WP'8KGRJ'D\SEC4.DOC 422 RcycIed



were not calculated for these analytes. As outlined in the flowchart (Figure 4-1), the

UTL for analytes with greater than 90 percent nondetects is defined as the highest

ranked value, or in this case nondetects at a given detection limit. Because none of

these anatytes were detected, no test for outliers was performed.

Cadmium and Silver. Cadmium and silver were detected in 20 of 30 samples for a

frequency of nondetection of 33 percent. Based on the Shapiro-Wilk test, the null

hypothesis of normality was rejected for both the log-transformed and the raw data

(Table 4-2). The mean and standard deviation listed in Table 4-2 are for the raw data.

Review of the data suggested that either the raw data or log-transformed data might

be reasonably normal under Cohen's assumption that nondetects represent the

presence of these analytes at levels too small to be quantified by the laboratory.

Consequently, the censored and detects-only probability plots were prepared for both

the raw data and log-transformed data. The most linear of the probability plots for

— both analytes was the censored data plot for log-transformed data. Therefore,

Cohen's adjustment was applied to the log-transformed data.

Based on Cohen's adjustment, estimates were calculated for the mean, y, and

standard deviation, sy, of the log-transformed data. The UTLy was then calculated

from these values, and the UTL was calculated as UTL =exp(UTLy).

Because Cohen's adjustment was applied to the log-transformed data, estimates of the

mean and standard deviation of the log-transformed data were obtained by the Gilbert

(1987) method described in Section 4.3.1.1 above.

Based on the formal test for outliers using the mean and standard deviation from the

Cohen adjustment for log-transformed data, the highest cadmium concentration was

identified as a potential outlier.

Recommendations for Nonparametric Tests. The UTL was established as the highest

or second highest value for several constituents either because the distributions were
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not clearly normal or lognormal, or because the percent of nondetects was between 50

and 90 percent. Although UTLs have been calculated for all such constituents, it is

recommended that site-specific comparisons against UTLs for some constituents be

supplemented by nonparametric tests such as the Wilcoxon rank-sum test or the

Kruskal-Wallis test (Gilbert 1987; EPA 1992). Supplemental nonparamnetric tests are

recommended for antimony, calcium, magnesium, molybdenum, selenium, sodium,

and thallium.

4.3.2 Groundwater

Groundwater collected by the low-stress method and by the bailing technique were

evaluated separately.

4.3.2.1 Metals in Groundwater Sampled by the Low-Stress Procedure

Barium. Iron. and Sodium. Barium, iron, and sodium were detected in 12 of 12

samples. Based on the Shapiro-Wilk test, the null hypothesis of normality was —

accepted for the log-transformed data for all three analytes (Table 4-3). The mean

and standard deviation listed in Table 4-3 are for the raw data. Because the null

hypothesis of log-normality was accepted, a LJTLy based on the mean and standard

deviation of the log-transformed data was calculated, and the UTL was calculated as

exp(UTLy). The formal test for outliers of the log-transformed data indicated that the

highest concentration detected for barium and sodium were potential outliers.

Calcium. Calcium also was detected in 12 of 12 samples. The Shapiro-Wilk test

rejected the null hypothesis of normality for the log-transformed data but accepted the

hypothesis for the raw data for these analytes (Table 4-3). The mean, standard

deviation, and UTL listed in Table 4-3 are for the raw data. No outliers were

identified based on the formal test of the log-transformed data.
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Antimony. Arsenic. Cadmium. Cobalt. Lead. Mercury. Molybdenum. and Thallium.

Antimony, arsenic, cadmium, cobalt, lead, mercury, molybdenum, and thallium were

not detected in any of the background saniples. Therefore, the minimum and
— maximum values in Table 4-3 are reported as less than the minimum and maximum

detection limits, respectively. Additionally, the minimum and maximum values are

the same because all of the detection limits for each analyte were the same. Mean and

standard deviations were not calculated for these analytes. As outlined in the

flowchart (Figure 4-1), the UTL for analytes with greater than 50 percent nondetects

is defined as the highest ranked value, or in this case, nondetects at a given detection

limit

Beryllium. Chromium. Copper. Nickel, and Silver. Beryllium, chromium, copper,

and silver were each detected in one of 12 samples, while nickel was detected in three

of 12 samples. For these five analytes the minimum value is a nondetect at the lowest

detection limit and the maximum value is the highest detected value. Mean and

standard deviation were not calculated because data were insufficient. The UTL was

established as the highest detected value. No test for outliers was performed because

of the high number of nondetects.

Aluminum. Potassium. Selenium, and Zinc. Aluminum and selenium were detected

— in nine of 12 samples, and potassium and zinc were detected in eight of 12 and seven

of 11 samples, respectively. One of the zinc results was rejected during the data-

validation process. Review of the data suggested that either the raw data or log-

transformed data might be reasonably normal under Cohen's assumption that

nondetects represent the presence of these analytes at levels too small to he quantified

by the laboratory. Consequently, the censored and detects-only probability plots were

prepared for both the raw data and log-transformed data. The most linear of the

probability plots was the censored data plot for log-transformed data. Therefore,

Cohen's adjustment was applied to these data.

I—
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Based on Cohen's adjustment, estimates were calculated for the mean, y, and

standard deviation, sy, of the tog-transformed data. The UTLy was then calculated as

UTL exp(UTLy).

Because Cohen's adjustment was applied to the log-transformed data, we only have

estimates of the mean and standard deviation of the log-transformed data. To obtain

reliable estimates of the mean and standard deviation of the raw data set, estimates

provided by Gilbert (1987) were applied.

No outliers were identified using the formal test for outliers using the mean and

standard deviation from the Cohen adjustment of log-transformed data.

Magnesium and Manganese. Magnesium and manganese were detected in 12 of 12

samples. Based on the Shapiro-Wilk test, the null hypothesis of normality was

rejected for both the log-transformed and the raw data (Table 4-3). The mean arid

standard deviation listed in Table 4-3 are for the raw data. The UTL for magnesium

was established as the highest detected value. The UTL for manganese was

established as the second highest value, because the highest value was determined to

be a potential outlier.

Vanadium. Vanadium was detected in nine of 11 samples. One of the vanadium

analytical results was rejected during the data-validation process. Based on the

Shapiro-Wilk test, the null hypothesis of normality was accepted for the log-

transformed data (Table 4-3). The mean and standard deviation listed in Table 4-3 are

for the raw data. Because the null hypothesis of log-normality was accepted, a UTLy

based on the mean and standard deviation of the log-transformed data was calculated,

and the UTL was calculated as exp(UTLy). No outliers were identified by the formal

test of the log-transformed data.

Recommendations for Nonparameinc Tests. The UTL was established as the highest

or second highest value for several constituents either because the distributions were
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not clearly normal or lognorrnal, or because the percent of nondetects was between 50

and 90 percent. Although UTLs have been calculated for all such constituents, it is

recommended that site-specific comparisons against UTLs for some constituents be

supplemented by nonparametric tests such as the Wilcoxon rank-sum test or the

Kruskal-Wallis test (Gilbert 1987; EPA 1992). Supplemental nonparametric tests are

recommended for magnesium, manganese, and nickel.

4.3.2.2 Total Metals in Groundwater

Aluminum. Barium. Calcium. Iron. Magnesium. Manganese. Nickel, and Sodium.

Aluminum, barium, calcium, iron, magnesium, manganese, nickel, and sodium were

detected in 12 of 12 samples. Based on the Shapiro-Wilk test, the null hypothesis of

normality was accepted for the log-transformed data for all analytes (Table 4-4). The

mean and standard deviation listed in Table 4-4 are for the raw data. Because the null

hypothesis of log-normality was accepted, a UTLy was calculated using the mean and

standard deviation of the log-transformed data, and the UTL was calculated as

exp(TJTLy). No outliers were identified by the formal test of the log-transformed

data.

Selenium. Vanadium, and Zinc. Selenium was detected in 10 of 12 samples. arid

— vanadium and zinc were detected in 10 of 11 samples. One vanadium and one zinc

result was rejected during the validation process. The Shapiro-Wilk test, accepted the

null hypothesis of normality for the log-transformed data for all three anal' tes

(Table 4-4). The mean and standard deviation listed in Table 4-4 are for the raw data.

Because the null hypothesis of log-normality was accepted, a UTLv was calculated

using the mean and standard deviation of the log-transformed data, and the UTL was

calculated as exp(UTLy). No outliers were identified based on the formal test of the

log-transformed data.

Beryllium. Cadmium. Chromium. Copper, and Potassium. Beryllium and cadmium

were detected in four of 12 samples, chromium was detected in five of 12 samples.
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and copper and potassium were each detected in six of 12 samples. The minimum

value is a nondetect at the lowest detection limit and the maximum value is the

maximum detected value. The UTL was estimated as the highest detected value. No

test for outliers was performed.

Antimony. Arsenic. Cobalt, and Silver. Antimony, arsenic, cobalt, and silver were

detected in one of 12 samples. For these four analytes the minimum value is a

nondetect at the lowest detection limit and the maximum value is the only detected

value. Mean and standard deviation were not calculated because data were

insufficient. The UTL was established as the highest detected value. No test for

outliers was performed because of the high number of nondetects.

Lead. Mercury. Molybdenum. and Thallium. Lead, mercury, molybdenum, and

thallium were not detected in any of the background samples. Therefore, the

minimum and maximum va]ues in Table 4-4 are reported as less than the minimum

and maximum detection limits, respectively. Additionally, the minimum and

maximum values are the same because all of the detection limits for a each analyte
—

were the same. The UTL for these analytes is defined as the highest ranked value, or

in this case nondetects at a the highest method detection limit.

Recommendations for Nonparametric Tests. The UTL was established as the highest

or second highest value for several constituents either because the distributions were

not clearly normal or lognormal, or because the percent of nondetects was between 50

and 90 percent. Although UTLs have been calculated for all such constituents, it is

recommended that site-specific comparisons against UTLs for some constituents be

supplemented by nonparametric tests such as the Wilcoxon rank-sum test or the

Kruskal-Wallis test (Gilbert 1987; EPA 1992). Supplemental nonparametric tests are

recommended for beryllium, cadmium, chromium, copper, and potassium.

Draft

I. CARWELLO504?QOOWF,BKORNDSEC4DOC I,3c'97 428 Rycld



':::i

4.3.3 Surface Water

Aluminum. Barium. Calcium.J.ron. Magnesium. Manganese. Potassium, and Sodium.

Aluminum, barium, calcium, iron, magnesium, manganese, potassium, and sodium

were detected in eight of eight samples. Based on the Shapiro-Wilk test, the null

hypothesis of normality was accepted for the log-transformed data for these analytes

(Table 4-5). The mean and standard deviation listed in Table 4-5 are for the raw data.

Because the null hypothesis of log-normality was accepted, a UTLy based on the

mean and standard deviation of the log-transformed data was calculated, and the UTL

was calculated as exp(UTLy). The highest value detected for aluminum was the only

resuTt identified as a potential outlier based on the formal test of the log-transformed

data.

pr Copper was detected in six of eight samples. The null hypothesis of

normality was rejected for both the log-transformed and raw data. The minimum

value is a nondetect at the lowest detection limit and the maximum is the maximum

detected concentration. The UTL was established as the highest detected value. No

outliers were identified by the formal test.

Vanadium. Vanadium was detected in six of eight samples. Based on the Shapiro-

Wilk test, the null hypothesis of normality was accepted for the log-transformed data
—

for these analytes (Table 4-5). The minimum value is a nondetect at the lowest

detection limit and the maximum is the maximum detected concentration. Because

the null hypothesis of log-normality was accepted, a UTLy based on the mean and

standard deviation of the log-transformed data was calculated, and the UTL was

calculated as exp(UTLv). No outliers were identified by the formal test.

Arsenic. Beryllium. Cobalt. Lead, and Molybdenum. and Thallium. Arsenic,

beryllium, cobalt, lead, molybdenum, and thallium were not detected in any of the

backgroi.md samples. Therefore, the minimum and maximum values in Table 4-5 are

reported as less than the minimum and maximum detection limits, respectively.
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Additionally, the minimum and maximum values are the same because all of the

detection limits for a each analyte were the same. Mean and standard deviation were

not calculated for these analytes. The UTL for these analytes is defined as the highest

ranked value, or in this case nondetects at a given detection limit. No test for outliers

was performed.

Antimony. Cadmium. Chrorniurn Mercury. Nickel. Silver. and Zinc. Cadmium,

mercury, and nickel were detected in one of eight samples; antimony, silver, and zinc

were detected in two of eight samples and chromium was detected in three of eight.

For these seven analytes the minimum value is a nondetect at the lowest detection

limit and the maximum value is the maximum detected concentration. Mean and —

standard deviation were not calculated because data were insufficient. The UTL was

established as the highest detected value. No test for outliers was performed because

of the high number of nondetects.

Recommendations for Nonparametric Tests. The UTL was established as the highest

or second highest value for several constituents either because the distributions were
—

not clearly normal or lognormal, or because the percent of nondetects was between 50

and 90 percent. Although UTLs have been calculated for all such constituents, it is

recommended that site-specific comparisons against UTLs for some constituents be

supplemented by nonparametric tests such as the Wilcoxon rank-sum test or the

Kruskal-Wallis test (Gilbert 1987; EPA 1992). Supplemental nonparametric tests are

recommended for antimony, cadmium, chromium. copper, mercury, nickel, silver,

and zinc.

4.3.4 Stream Sediments

Aluminum. Arsenic. Barium. Beryllium. Calcium.. Cadmium. Chromium. Cobalt.

Copper.,.,,L& gniuin. Manganese. Nickel. Potassium. Silver. Thaljjuiu,

Yanadium. and Zinc. All of these metals were detected in eight of eight samples.

Based on the Shapiro-Wilk test, the null hypothesis of normality was accepted for the
—

Draft

l.\CARSWELL',O50479OO\WP\BKGRNDECl Dcc t/O/9' 430 RycIed



log-transformed data for these analytes (Table 4-6). The mean andstandard deviation

listed in Table 4-6 are for the raw data. Because the null hypothesis of log-normality

was accepted, a UTLy was calculated on the mean and standard deviation of the log-

transformed data, and the UTL was calculated as exp(UTLy). The highest value

detected for manganese was the only result identified as a potential outlier by the

formal test of the log-transformed data.

Molybdenum. Molybdenum was detected in seven of eight samples. The Shapiro-

Wilk test accepted the null hypothesis of normality for the log-transformed data for

these analytes (Table 4-6). The mean and standard deviation listed in Table 4-6 are

for the raw data, and the UTL was estimated from the mean and standard deviation of

the log-transformed data and calculated as exp(UTLy). The highest value detected for

molybdenum was not identified as a potential outlier based on the formal test of the

log-transformed data.

-S

Ixn. Iron was detected in eight of eight samples. Based on the Shapiro-Wilk test, the

null hypothesis of normality was rejected for the log-transformed data but accepted

for the raw data for these analytes (Table 4-6). The mean, standard deviation, and

UTL listed in Table 4-6 are for the raw data. No outliers were identified based on the

formal test of the raw data.

Mercury. Selenium. and Sodium. Mercury and selenium were detected in one of

eight samples, and sodium was detected in two of eight samples. For these three

analvies, the minimum value is a nondetect at the lowest detection limit and the

maximum value is the maximum detected value. Mean and standard deviation were

not calculated because data were insufficient. The UTI. was established as the

highest detected value. No test for outliers was performed because of the high

number of nondetects.

Recommendations for Nonparametric Tests. The UTL was established as the highest

or second highest value for several constituents either because the distributions were
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not clearly normal or lognormal, or because the percent of nondetects was between 50

and 90 percent. Although UTLs have been calculated for all such constituents, it is

recommended that site-specific comparisons against UTLs for some constituents be

supplemented by nonparametric tests such as the Wilcoxon rank-sum test or the

Kruskal-Wallis test (Gilbert 1987; EPA 1992). Supplemental nonparametric tests are

recommended for antimony, mercury, selenium, and sodium.

4.4 ORGANICS IN BACKGROUN) SAMPLES

Background samples were collected from locations believed to be unaffected by

operations at NAS Fort Worth. However, all of the samples were collected from

locations on or near the base, and are thus potentially affected by previous base

operations, or by operations at Plant 4. To help verify that the background locations

were in fact unaffected by previous activities, the results of analyses for organic

constituents were reviewed.

Each background sample was analyzed for volatile and semivolatile organic —

compounds, in addition to the inorganic constituents noted previously. Only' a limited

number of organic constituents were detected (Table 4-7).

The following paragraphs discuss the VOCs and SVOCs detected in each sample

matnx.

4.4.1 Surface Soil

Twenty-seven positive detections of organic chemicals from 21 individual samples

were recorded. Of the organics detected, the phthalates and niethylene chloride are

common laboratory contaminants. Eight of 10 methylene chloride detections were

qualified during the data validation process as nondetected because these chemicals

S
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were also present in associated blank samples. Toluene was detected nine times in

seven individual samples, and fluoranthene was detected in a single sample. All of

the toluene and fluoranthene detections were "F" qualified by the laboratory as a

value above the detection limit, but below the practical quantitation limit.

4.4.2 Subsurface Soil

Twenty-one positive detections of organic chemicals from 15 individual samples were

recorded. All of the organics detected—acetone, di-n-buiyl phthalate, 2-butanone,

and methylene chloride—are common laboratory contaminants. All of the methylene

chloride detections were qualified during the data validation process as nondetected

because these chemicals were also present in associated blank samples.

4.4.3 Groundwater

Twelve positive detections of organic chemicals from 10 individual samples were

recorded. Both bis(2-ethylhexyl) phthalate and methylene chloride are common

laboratory contaminants. All of the methylene chloride detections and one of the

bis(2.ethylhexyl) phthalate detections were qualified during the data validation

process as nondetected because these chemicals were also present in associated blank

samples.

4.4.4 Surface Water

Eight positive detections of organic chemicals from five individual samples were

recorded. The organics detected—benzyl butyl phthalate, di-n-butyl phthalate, and

methylene chloride—are common laboratory contaminants. All four of the methylene

chloride detections were qualified during the data validation process as nondetected

because these chemicals were also present in associated blank samples
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4.4.5 Sediment

Nine positive detections of organic chemicals from six individual samples were

recorded. Of the organics detected, bis(2-ethylhexyl) phthalate is a common

laboratory contaminant. Benzo(b)fluoranthene and pyrene were detected once, and

fluoranthene was detected twice. All of the detections were "F" qualified by the

laboratory as a value above the detection limit, but below the practical quantitation

limit.
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2.0 PROJECT ACTIVITIES

The following sections describe the project objectives and the activities conducted as part of the
—

Site Investigation/Site Characterization at the Aerospace Museum Site (AMS) and the Grounds

Maintenance Yard (GMY). The activities include procedures associated with the selection of

sampling locations, execution of field activities, and laboratory analysis of soils collected from

two sites located at the Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field.

Results of the chemical data evaluation are also described in this section. All work was

performed in accordance with the Sampling and Analysis Plan (LAW, 1995a) and Health and

Safety Plan Addendum (LAW, 1995b).

2.1 PROJECT OBJECTIVES

The objective of the soil sampling and analysis program was to conduct an initial site

characterization to determine the presence or absence of contamination in surface soils resulting

from previous site activities or from past operations. Previous site activities at the Aerospace

Museum Site included the storage and restoration of surplus aircraft used as museum pieces.

Potential contaminants include lubricants, solvents, and aircraft paint. Forty-nine surface soil

samples were collected from 0 to 2 feet at locations established on a grid layout of the site, as

shown on the sample location map (Figure 2-1). Sampling locations occur at approximately 100-

foot intervals.

Past operations at the Grounds Maintenance Yard include storage and maintenance of

groundskeeping equipment, and storage of pesticides, solvents, and fuels. Potential contaminants

include lubricants, fuels, solvents, pesticides, and herbicides. Twenty-eight surface soil samples

were collected from 0 to 2 feet at locations established on a grid layout of the site, as shown on

the sample location map (Figure 2-2). Sample locations occur at approximately 60-foot

intervals, but locations were offset to include stained areas near the two maintenance buildings
— and former pesticide storage building, in the area of petroleum storage tanks, and at locations

where obvious soil staining was observed. Stained areas and areas of potential releases were

given preference for sampling.
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Soil sampling locations were placed on a base map that was provided to LAW. The sampling

locations presented on each map generated for this report were not surveyed and should be

considered to be approximate locations.

2.2 FIELD ACTIVUTh$

The Sampling and Analysis Plan (LAW, 1995a), describes the field activities and procedures to

be used during the Site Investigation/Site Characterization at the Aerospace Museum Site and

the Grounds Maintenance Yard. The following activities were performed during the field event:

• Determination of sampling locations
• Collection of surface soil samples and transport to laboratory
• Decontamination of sampling equipment

Surface soil samples were collected from 0 to 2 feet using stainless steel hand augers. Chain-of-

custody records were prepared for each shipping container. Samples were sent by overnight

courier to Law Envirorunernal National Laboratories, located in Pensacola, Florida.

All sampling equipment was decontaminated before use using procedures specified in the

Sampling and Analysis Plan. Decontamination water was collected for disposal as described in

section 2.2.3.

All field activities were performed by LAW personnel. The following sections describe the

chronology and methodology of the field activities, and field Quality AssurancelQuality Control

(QA/QC) procedures.
—

2.2.1 Chronolov of Field Work

The field activities for the Aerospace Museum Site and Grounds Maintenance Yard sampling

episode were performed from October 22 to October 24, 1995. Surface soil was collected from

3517-3209.31 2-4

—

w



3 &

0 to 2 feet using stainless steel hand augers following a grid layout of the site. The soil was

thoroughly mixed and placed in the appropriate containers as specified in the Sampling and

Analysis Plan (LAW, 1995a). The properly labeled sample containers and chain-of-custody

documents were placed in a shipping container for overnight shipment to the laboratory.

Completed chain-of-custody forms are provided in Appendix A. The receiving laboratory did

not indicate any problems with sample receipt or the condition of samples that would affect the

quality of the data. Field sampling completeness was determined to be 100 percent.

2.2.2 Field Oualitv Assurance/Oualitv Control

Quality control parameters are monitored through the assessment of data collected for the

evaluation of precision, accuracy, representativeness, and completeness. Field quality control

activities consisted of the following: —

• Collection of field duplicate samples to evaluate sampling precision

• Decontamination of field equipment and collection of equipment blanks

• Documentation of field information and measurements in hard bound field
notebooks

• Review of field documentation, chain of custody records, and other field
records

Daily meetings were conducted by the site manager for the purpose of reviewing the field

procedures and quality control activities with the field team. Any corrective actions necessary

were discussed, documented, and implemented immediately.

2.2.3 Jrlvesti!ation Derived Waste Manpement

Investigation derived waste (IDW) consisted of wash water and rinse water from the

decontamination of field equipment. The wash water was collected and discharged to the local

3517-3209.31 2-5
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wastewater treatment plant. The rinse water was stored in a 3,000-gallon polyethylene t.ank until

the end of the sampling episode. A sample from the tank was collected and analyzed for

volatiles, semi-volatiles, and metals. Based on the analytical results, LAW disposed of the water
—

through a local hazardous waste transportation and disposal contractor.

2.3 LABORATORY ANALYSIS

The Law Environmental National Laboratories in Pensacola, Florida, provided sample shipping

containers, chain-of-custody documents, chemical analysis, and laboratory quality
assurance/quality control (QAIQC). The laboratory analyses were performed from October 27,

1995, to December 2, 1995. The analytical methods performed by the laboratory are

summarized in Table 2-1.

The following sections desciibe the data quality objectives, analytical methodologies, analytical

quality control program, and data quality evaluation.

2.3.1 Data Ouality Objectives

The following sections discuss the evaluation criteiia used to review the field and laboratory

results, the formulas used to calculate quality control data, and the qualifiers applied to the

sample results based on data evaluation.

2.3.1.1 Review of Field Records - Field records were evaluated for the following:

• Completeness of field records

• Identification of valid samples

• Completeness of the sampling effort

• Sample handling and shipping procedures

• Effectiveness of sampling procedures in preserving sample precision and
accuracy

—
3517-3209.31 2-6



TABLE 2-I

:i; "t'

ANALYTICAL TEST METHODS
Naval Air Station Fort Worth Joint Reserve Base

Fort Worth, Texas

'Test Methods for Evaluation of Solid Waste, SW-846 (Third Edition)
b Herbicides collected at Grounds Maintenance Yard only.
'Pesticides collected at Grounds Maintenance Yard only.

Note: (1) It the lead concentration detected on the inductively coupled plasma (ICP) is >5 x the instrument
detection limit (IDL) on the ICP. the ICP value can be used. If the lead concentration detected on the ICP
is <5 x the IDL on the JCP, then the Graphite Furnace Atomic Absorption(GFAA) analysis is required.

(2) Preparation methods for soil samples are SW 3550 for aemi-volatiles and pesticideslPCBs. and SW
3050 for metals (except for arsenic). Preparation methods for water samples are SW 3520 for semi-
volatiles and pesticidesfpCBs, SW 3005 for metals by SW 6010, and SW 3020 for lead.

MATRIX: SOIL METHOLY (soiliwater)

Volatile Organics SW 8240/8260

Semi-Volatile Organics SW 8270

Herbicidesb SW 8150

Pesticides/PCB? SW 8080

Total Meta1 SW6OIO

Arsenic SW 7060

Lead SW 7421

Selenium SW 7741)

Mercury SW 7471/7470

3517-3209.31 2-7
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Field records were assessed for completeness and to determine whether field activities were

carried out as planned. Samples were evaluated to determine their represeiltativeness through

the review of field QC results.

2.3.1.2 Review of Laboratory Data - Laboratory data were evaluated for the following:

• Chain of custody forms
• Sample integrity
• Applicability of the instruments/methods used
• Holding tunes
• Method calibration criteria

Method blanks
• Verification of quantitation limits
• Laboratory sample preparation records• Quality control results
• Corrective action for out-of-control QC results
• Calculations used for analyte quantitation and reporting
• Completeness of data

Laboratory reports containing sample results and QC information were reviewed by the

laboratory QA coordinator and submitted to LAW. A case narrative was included in each data

report to provide an assessment of the laboratory's QA activities. The data presented in the
— laboratory report was generated from the laboratory's information management system (LLMS)

and was reviewed by the LAW project chemist during the data evaluation process. An electronic
— data deliverable (EDD) was also produced by the laboratory from the LIMS and submitted to

LAW. The chemical data tables presented in this report were produced from the data base
—

developed from the laboratory EDD. Additional processing of the information contained in the

data base resulted in the generation of the positive results tables presented in Section 3. Data

comparison to regulatory standards was achieved through visual review of the positive analytical

results. Electronic files of the positive results were generated from the data base to transfer the

data onto computer aided design and drafting (CADD) drawings.

3517-3209.31 2-8
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Chemical data evaluation was performed according to LAW's standard operating procedures

(SOPs) which were developed following the USEPA "National Functional Guidelines for Organic

Data Review" (USEPA, 1990) and "Laboratory Data Validation: Functional Guidelines for

Evaluating Inorganic Analyses" (USEPA, 1988). A standard format for the documentation of

the results of data evaluation is included in the SOP. This documentation is maintained in the

project file at LAW.

2.3.1.3 Formulas - The following formulas were used to calculate quality control data.

Accuracv - Accuracy is defmed as the degree of agreement of a measurement with an accepted

reference or true value. To determine the accuracy of an analytical method, a sample spiking

program was conducted. The results of sample spiking was used to calculate the percent

recovery (%R). The percent recovery is defmed as follows:

Ti00
K

where:

= percent recovery
X = analytical result of the spiked sample

T = analytical result of the unspilced sample

K = known amount of the spike in the sample

Surrogates, matrix spike and matrix spike duplicates (MS/MSD), and internal standards were

analyzed to determine accuracy. The control limits were based on the mean percent recovery

plus or minus 3 standard deviations of the mean using a population of 20 or more recovery

values.

3517-3209.31 2-9
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Precision - Precision is the measure of mutual agreement among individual measurements of the

same property, under similar conditions. Precision between duplicate measurements is best

expressed in terms of relative percent difference (RPD). Precision was assessed through the use

of field duplicate samples and MS (MS 1) samples. An RPD for each sample pair was calculated

using the following equation:

RPD= A-B xlOO
(A + B)12

where:

A = replicate value 1

B = replicate value 2

RPD = relative percent difference

The laboratory established control limits were based on a population of ten or more RPI) values.

They were calculated by determining the mean RPI) plus three times the standard deviation for

the upper limit and zero as the lower limit.

Completeness - Completeness is a measure of the amount of valid data obtained from a

—
measurement system compared to the amount that was expected to be obtained under normal

conditions. The result is expressed as a percentage determined by analyte, by method. For this

project, a completeness goal of 90 percent was established.

Percent completeness = Number of valid ni rients 100
Total number of measurements

2.3.1.4 Data Oualifiers - Data qualifiers are used to flag sample results if accuracy or precision

criteria have not met the QC requirements presented in Appendic A of the Sampling and

3517-3209.31 2-10



Analysis Plan (LAW, 1995a). Data qualification flags used for this project are presented in

Table 2-2. Each data point reported is graded as usable as reported, usable with qualifications.

or rejected. All data determined to be usable as reported or usable with qualifications are —

considered valid data for the purpose of calculating the data completeness for the project.

2.3.2 i?Jvtica1 Methodologies

—

All soil samples collected at the Aerospace Museum Site were analyzed for volatile organic

compounds, semi-volatile organic compounds, and total metals. The soil samples collected at

the Grounds Maintenance Yard were analyzed for volatile organic compounds, semi-volatile

organic compounds, pesticides/PCBs, chlorinated herbicides, and total metals. Soil samples

were analyzed by the U.S. Environmental Protection Agency (USEPA) SW-846 methodologies

listed in Table 2-1.

Quantitation limits were based on the method detection limits (MDLs) established by the

laboratory using the required USEPA procedure specified in 40 CFR Part 136 Appendix B. The

1995 laboratory established detection and quantitation limits are presented in Appendix A of the

Sampling and Analysis Plan (LAW, 1995a). Sample results detected below the practical

quantitation limit (PQL) but above the MDL were reported and the data were flagged as

estimated values using the qualifier "JQ."

2.3.3 AnaJvtical Ouality Control

The quality of the chemical data is assessed through the evaluation of both field and laboratory

QC data. The QC parameters that were evaluated include: sample preservation and holding

time requirements, batch method blank analysis, LCS analysis, internal standard recovery,

MSIMSD analysis, surrogate analysis, field duplicate analysis, uip blank analysis, and

equipment blank analysis.

3517-3209.31 2-11



TABLE 1.2

DATA QUALIFICATION FLAGS
Naval Air Station Fort Worth Joint Reserve Base

Fort Worth, Texas

FLAG POSITIVE RESULTS NEGATIVE RESULTS

FLAGS FOR DATA WITHIN ACCEPTANCE LIMITS (Usable as Reported)

(no flag) (Use datum without qualification} {Use datum without qualification}

FLAGS FOR DATA WITHIN ACTION LIMITS (Usable With Qualiflcation)

J Estimated quantitation based upon QC data Estimated quantization based upon QC data

JR Estimated quantitation: possible biased high or (Not applicable)
faise positive based upon blank data

IH Estimated quantitation - possibly biased high based (Not applicable)
upon QC data

JL Estimated quantitation - possibly biased low based Possible false negative based upon QC data
upon QC data

Id Estimated result due to dilution Reporting limit raised due to dilution

JQ Estimated quantitation; result below the PQL (Not applicable)

FLAGS FOR DATA OUTSIDE OF ACTION LIMITS (Unusable)

R Datum rejected based upon QC data: do not use Datum rejected based upon QC data: do not use

MISCELLANEOUS FLAGS

Tentatively identified compound; identity not (Not applicable)
confirmed with standard and quantitation estimated
(applicable to GCIMS data only)

Note that if the QC results suggest contradictoiy flags, the following hierarchy should be used to select the appmpriate flag
to assign:

R > 1, JR. IL, IB, Id

J}I+JL =J
Id >JH,JL

Jd > JB (where JR is due to laboratory method blank or field blanks)

JB > Id (where JR is due to laboratory system blank)

JR

JHorJL >1

351'7-3209.31
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Quality control limits are generated annually by the laboratory based on statisticai analysis of

historic data. The QC limits for laboratory control samples (LCS) recovery, surrogate recovery.

and matrix spike/matrix spike duplicate (MSIMSD) recovery and precision were presented in

Appendix A of the Sampling and Analysis Plan (LAW, 1995a).

2.3.3.1 Sample Handling - Samples were transported to the laboratory daily by overnight

express shipment. Upon receipt of the shipment, the laboratory recorded the temperature of

each cooler and checked the preservation of aqueous samples. Adjustment of sample pH was

performed as needed and recorded. Samples were maintained at the laboratory at a temperature —

of 4 degrees Celsius until analysis. Holding times for extraction and analysis were strictly

adhered to following the requirements of the Sampling and Analysis Plan.

2.3.3.2 Method Blanks - Method blanks consist of organic-free or deionized water that is

carried through the analytical scheme like a sample. Positive method blank results indicate the

presence of contamination associated with sample preparation or analysis. For most analyses,

a method blank is analyzed for each extraction or analysis batch at a frequency of 1 per 20 or

fewer samples. if an analyte of interest is detected above the quantitation limit in a method

blank, the corrective action consists of reprocessing and reanalyzing the entire sample batch.

For the common organic contaminants such as methylene chloride, acetone, toluene, 2-butanone,

and phthalates, and the inorganic contaminants, aluminum, calcium, iron, magnesium, sodium

and potassium, reanalyses were performed only if contaminants exceeded three times the

quantitation limit.

2.3.3.3 Laboratory Control Samples - Laboratory control samples were analyzed with every

batch of 20 or fewer samples. LCS samples were prepared for each method by the addition of

known concentrations of all method analytes. LCS samples were carried through the complete

sample preparation and analysis procedure, and recoveries of the spiked analytes were
determined and compared to QC criteria. Batch acceptance was based on the successful

recovery of all analytes of interest as specified in the Sampling and Analysis Plan, and

—
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acceptable recovery of at least 80 percent of the total anaiyte list for each method. Failure to

meet these criteria resulted in reprocessing and reanalyzing the entire sample batch.

2.3.3.4 Internal Standards - Internal standard results were evaluated for methods SW-8240 and

SW-8270 according to method requirements. Failure to meet the internal standard recovery or

retention time criteria resulted in reanalysis of the affected samples.

2.3.3.5 Matrix Spikes - The MSIMSD samples were designated prior to sampling to allow for

the collection of additional aliquots of the sample in the field. At the laboratory, the sample

aliquots were spiked with known concentrations of the analytes of interest, and the samples were

prepared and analyzed with a batch of 20 or fewer samples. The spike recoveries and the

precision between duplicate spikes were calculated and evaluated compared to QC criteria. This

technique allows for the assessment of any effect of the matrix on the precision and accuracy

of the sample data. No corrective action was required for MS1MSD recoveries that failed QC

criteria as long as the associated LCS results were within control.

2.3.3.6 Surrogates - Surrogates are known amounts of selected compounds added to all field

and QC samples prior to preparation and analysis. Surrogate recoveries were evaluated for

methods SW-8240, SW-8270, SW-8150, and SW-8080. The recovery of surrogates may be used

to determine the effect of the matrix on the accuracy of the sample data. Surrogate recovery

failure required reanalysis of the affected sample.

2.3.3.7 Field Precision - Field duplicate samples were collected from eight locations during the

soil sampling activities. The results of field duplicates were used to evaluate sampling precision.

— A relative percent difference (RPD) was calculated from the positive results of the sample and

its duplicate, and the RPD values were compared to a precision goal of 30 percent. For sample

values less than five times the quantitation limit, the precision is determined by calculating the

difference between the concentrations reported in the sample and its duplicate. The criteria used
— to evaluate this result is the concentration equivalent to two times the PQL. Sample results for
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those parameters with field precision greater than the criteria of 30 percent RPI) or two nines

the PQL, as applicable, are qualified as estimated values.

—

2.3.3.8 Trip Blanks - Trip blanks were shipped with each cooler containing samples collected

for analysis of volatile compounds. Trip blanks were prepared by the laboratory from organic-

free water, and were handled, packaged, preserved, and shipped in a manner similar to actual

field samples. Trip blanks were analyzed for volatile organics to detect contamination that may

have resulted from cross-contamination or ambient sources of contamination during shipment and

handling.

2.3.3.9 qnipment Blanks - Equipment blanks were collected during the sampling activities to —

evaluate the effectiveness of equipment decontamination procedures. One equipment blank was

collected each day during the sampling event. Equipment blanks were analyzed for the same

parameters as those requested on environmental samples.

2.3.3.10 Completeness - Completeness measures the amount of usable data resulting from a data

collection activity. Completeness for the purpose of this project was defined as the amount of

sample data points actually acquired and accepted as valid, divided by the number of sample data

points planned to be acquired, expressed as a percentage. Valid data is defined as all data which

was not rejected as a result of data quality evaluation. A completeness goal of 90 percent was

expected to be achieved for this project.

2.3.4 Data Oualitv Evaluation

The parameters of precision, accuracy, representativeness, completeness, and comparability are

indicators of data quality (USEPA, 1987). The field QC data and laboratory QC data were

evaluated to ascertain the quality of the chemical data. The QC data were compared to the

criteria presented in the Sampling and Analysis Plan (LAW, 1995a). If QC problems were

encountered during the performance of sampling and analysis procedures, corrective action was

immediately initiated, and the problem and its resolution are reported in the following section.
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If QC problems affected the data reported for a field sample and corrective action did not

resolve the problem, or holding tune constraints did not allow for re-extraction/reanalysis, the

data for that sample has been qualified following LAW's standard operating procedures for data

evaluation. The following sections present the procedures used for evaluation of the field and

laboratory data, and the results of the data quality evaluation.

2.3.4.1 Laboratoy Methods and Detection Limit Requirements - The laboratory followed the

analytical methods presented in the Sampling and Analysis Plan. All method detection limits

provided in Appendix A of the plan were met. Sample results were quantitated below the

Practical Quantitation Limit (PQL) in order to meet project required detection limits, Results

reported below the PQL were qualified as estimated (JQ).

2.3.4.2 Calibration - Initial calibrations and continuing calibrations were evaluated according

to method-specific calibration ciiteria. Failure to meet calibration criteria resulted in

qualification of the associated sample data. Results associated with a high relative standard

deviation in the initial calibration or a high percent difference in the continuing calibration were

qualified as estimated (J). Low relative response factors resulted in the qualification of

associated positive results as estimated (1) and the rejection (R) of associated nondetects. All

calibrations met the required criteria with the exception of the following:

Volatiles Analyses

• The relative response factor of the continuing calibration was below the
minimum response criterion for 2-chloroethyl vinyl ether for several
analysis batches. Associated sample results were nondetect; therefore, the
sample data for this compound were rejected (R).

• Several continuing calibrations exhibited high percent differences for
chloroethane, 2-chioroethyl vinyl ether, vinyl acetate, acetone, 2-
hexanone, and 2-butanone. Associated samples were qualified as

—
estimated (1).
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Semi-Volatiles Analyses

The initial calibration performed on instrument BNA-l on November 14,
1995, resulted in a percent relative standard deviation value greater than
the method criteria for 4-chioroaniline. The initial calibration performed
on instrument BNA-2 on November 6, 1995, resulted in a percent relative
standard deviation value greater than the method criteria for 2,4-
dinitrophenol. The sample results associated with an analytical batch for
which a compound failed the criteria, were qualified as estimated (3).

• Several continuing calibrations resulted in percent difference values
greater than the method criteria. The following compounds were affected: —

hexachiorocyclopentadiene, 2 ,4-dinitrophenol, 4-chioroaniline, bis(2-
- chloroisopmpyl)ether, 3,3'-dichlorobenzidine, and 4,6-dinitro-2-

methyiphenol, 4-nitrophenol. The sample results associated with an
analytical batch for which a compound failed the criteria, were qualified
as estimated (3).

Herbicides Analyses

• The initial calibration performed on November 18, 1995, resulted in Dalapon
outside the method criteria on the primary and secondary columns. Associated
results were qualified as estimated (J). The initial calibration performed on
November 25, 1995, resulted in Dichloroprop outside the method criteria on the
primary column. Associated results were qualified as estimated (3).

2.3.4.3 Method Blanks - Method blanks were analyzed to determine the effect of laboratory

contamination on sample results. The reported values of constituents in samples may be

attributable to blank contamination if the concentrations were less than or equal to five times the

blank concentration or, for certain common laboratory contaminants, ten times the blank

concentration. Sample results attributable to blank contamination were qualified as estimated

(JB). Method blank results were nondetect with the exception of the following:
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Metals Analyses

• ICPSB38O3 contained 0.400 mg/kg of iron. Associated positive sample
results less than five times the blank concentration (2.00 mg/kg) were
qualified as estimated (JB). However, all associated results were greater
than five times the blank concentration, and qualification was not
necessary.

• ICPSB3O94 contained 6.80 mg/kg of aluminum, 34.1 mg/kgofpotassium,
and 23.1 mg/kg of sodium. Associated positive sample results less than
five times the blank concentrations (34 mg/kg for aluminum, 170 mg/kg
for potassium, and 116 mg/kg for sodium) were qualified as estimated
(JB). Associated aluminum and potassium results were not qualified
because concentrations were greater than five tunes the blank value.

• ICPSB3124 contained 0.700 mg/kg of copper. No associated samples
contained positive results less than five times the blank concentration;
therefore no data were qualified.

• ICPWB3 107 contained 0.0190 mgIL of copper and 0.251 mg/L of
sodium. No associated copper samples contained positive results less than
five times the blank concentration; therefore no copper data were
qualified. Associated positive sodium results less than five times the
blank concentration (1.255 mg/L for sodium) were qualified as estimated
(JB).

• FSB3 121 contained 0.122 mg/kg of lead. No associated samples
contained positive results less than five times the blank concentration;
therefore no data were qualified.

Pesticides/PCB Analyses

• PPSB7423, PPSB7499, PPSB7459 contained 0.00215 mg/kg, 0.00269
—

mg/kg, and 0.0100 mg/kg of methoxychlor, respectively. With the
exception of sample FDUP-07, associated samples did not contain positive
results less than five times the blank concentration. Sample FDUP-07 was
qualified as estimated (JB) for methoxychior.

2.3.4.4 Laboratory Control Sample Results - Laboratory control samples (LCSs) were used to

demonstrate method accuracy. The LCS analytes which were outside of control limits resulted
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in the qualification of the associated sample results as estimated, biased high (JH) for high

recoveries, or biased low (IL) for low recoveries. LCS recoveries less than 10% resulted 111

rejection (R) of nondetect sample results. The LCS results were within control limits with the

exception of the following:

Metals Analyses

ICPSL3O94 had high recovery of potassium. Associated positive sample
results were qualified as estimated biased high (JH) for that compound. —

• ICPSL3O92 had high recovery of potassium. No associated samples
contained positive results; therefore, no data were qualified.

Semi-Volatiles Analyses

• SSL7468, SSL7476, SSL7450, and SSL7480 had low recovery of bis(2-
chloroisopropyl)ether. Associated sample results were qualified as
estimated biased low (ilL) for that compound.

• SSL7421 had low recovery of bis(2-chloroisopropyl)ether, and no
recovery of hexachiorocyclopentadiene. Associated sample results were
qualified as estimated biased low (JL) for bis(2-chloroisopropyl)ether.
Associated positive sample results were qualified estimated biased low
(IL), and associated nondetect sample results were rejected (R) for
hexachiorocyclopentadiene.

• SSL7498 had low recovery of 2,4-dimethylphenol and no recovery of
hexachiorocyclopentadiene. Associated sample results were qualified as
estimated biased low (JL) for 2,4-dimethyiphenol. Associated positive
sample results were qualified estimated biased low (IL), and associated
nondetect sample results were rejected (R) for hexachiorocyclopenradiene.

• SSL74.44 had low recovery of 2,4-dimethylphenol and bis(2-
chloroisopropyl)ether, and no recovery of hexachiorocyclopentadiene.
Associated sample results for were qualified as estimated biased low (JL)
for 2,4-dimethyiphenol and bis(2-chloroisopropyl)ether. Associated
positive sample results were qualified estimated biased low (JL), and
associated nondetect sample results were rejected (R) for
hexachlomcyclopentadiene.
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Pesticides/PCB Analyses

• PPSL7499 had high recovery of heptachior. There were no positive
results for associated samples; therefore, no data were qualified.

herbicides Analyses

• HERBSL743O had low recovery for secondary column results of MCPA,
and low recovery for primary column results of dicamba. Associated
sample results were qualified estimated biased low (JL) for dicamba.
MCPA was not detected on the primary column; therefore, data was not
qualified.

• HERBSL75OI had high recovery for results of MCPA and MCPP. There
were no positive results for this analyte; therefore, no data were qualified.

2.3.4.5 MSTMSD Results - MSIMSD samples were analyzed to assess method accuracy and

precision. The results of the analysis of MS/MSE) samples are provided in Appendix B. The

sample associated with an MS/MSD pair was qualified as estimated, biased high (JH) for high

recoveries, or biased low (IL) for low recoveries. If only one sample of the matrix spike pair

was outside of the QC range, the other sample was evaluated for whether its recovery was abàve

or below the median of the control range. Bias was assigned only if both spikes exhibited a

trend in the same direction. When RPE) values exceeded the QC criteria for precision, the

sample results were qualified as estimated (3) unless the result had already been qualified "JH"

or "JL based on spike recoveries. MSIMSD results were within QC ranges with the exception

of the following:

Metals Analyses

• Sample 0T3913SA was analyzed as an MSIMSD sample. Antimony,
molybdenum, and selenium had low MS and MSD recoveries. The
associated sample result was qualified estimated biased low (IL) for these
metals. Manganese and nickel had MS and/or MSt) recoveries outside
QC criteria; however, because the sample concentration was greater than
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four times the spike amount, the results were not qualified. Cadmium had
low MS recovery, and the RPD was higher than the control limit. The
result was qualified as estimated (IL) for cadmium. Chromium had high
MS and MSD recoveries. The result was nondetect; therefore, no
qualification was necessary.

Sample OT3S4OSA was analyzed as an MS/MSD sample. Antimony and
arsenic had low MS and MSD recoveries. The associated sample result
was qualified estimated biased low (JL) for these metals. Manganese and
nickel had MS and/or MSI) recoveries outside QC criteria; however, —

because the sample concentration was greater than four times the spike
amount, the results were not qualified. Barium, cobalt, copper, and silver
had RPDs higher than the control limits. The sample result was qualified
as estimated (3) for these metals. Beryllium had high MS and MSD
recoveries, and the RPD was higher than the control limit. The result was
nondetect; therefore, no qualification was required. Cadmium,
molybdenum, and selenium had low MS and MSI) recoveries, and the
RPI) was higher than the control limit. The result was qualified as
estimated biased low (JL) for these metals. Thallium and zinc had low
MSD recovery, and the RPI) was higher than the control limit. The result
was qualified as estimated (J) for thallium and zinc. Lead had high MS
and MSD recoveries, and the RPD was higher than the control limit. The
result was qualified as estimated biased high (JH) for lead.

Sample 0T3830SA was analyzed as an MS/MSI) sample. Anuinony,
molybdenum, arsenic, and selenium had low MS and low MSD
recoveries. The associated sample result was qualified as estimated biased
low (IL) for these metals. Cadmium had low MS and MSD recoveries,
and the RPD was higher than the control limit. The sample result was
qualified as estimated biased low (IL) for cadmium. Manganese had low
MSD recovery, and the RPD was higher than the control limit. The
sample concentration for manganese was greater than four times the spike
amount; therefore, the sample results were not qualified. Lead had high
MS recovery, and the RPI) was greater than the control limit. The result
was qualified as estimated (3) for lead.

Sample OT38SOSA was analyzed as an MSIMSD sample. Antimony,
cadmium, arsenic, and selenium had low MS and low MSD recoveries.
The result was qualified as estimated biased low (IL) for these metals.
Molybdenum had low MS recovery; therefore, the result was qualified
(IL) estimated biased low. Manganese, lead, and nickel failed MS and/or
MSD recoveries, and the RPD was higher that the control limit for
manganese. The sample concentration for these metals was greater than
four times the spike amount; therefore, the sample results were not
qualified.
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Sample 0T3820SA was analyzed as an MSIMSD sample. Antimony had
low MS and MSD recoveries, and the RPD was higher than the control
limit. The result was qualified as estimated biased low (IL) for antimony.
Cadmium, molybdenum, arsenic, and selenium had low MS and MSD
recoveries. The associated sample results were qualified as estimated
biased low (IL) for these metals. Manganese failed MS recovery, and the
RPD was higher that the control limit. The sample concentration was
greater than four times the spike amount; therefore, the sample result was
not qualified. Lead had high MS and MSD recoveries, and the RPD was
greater than the control limit; however, the sample concentration was
greater than four tunes the spike amount and the sample was not qualified.

Sample 0T3815SA was analyzed as an MSIMSD sample. Antimony
cadmium, copper, and selenium had low MS and/or MSD recoveries.
The results were qualified as estimated biased low (IL) for antimony,
cadmium, copper, and selenium. Manganese and nickel failed MS andlor
MSD recoveries. The sample concentration for manganese and nickel was
greater than four times the spike amount; therefore, the results were not
qualified. Chromium and arsenic had low MS and/or MSD recoveries,
and the RPDs were greater than 20 percent. The sample results were
qualified as estimated biased low (IL) for arsenic and estimated (3) for
chromium.

Sample 0T3930SA was analyzed as an MSIMSD sample. Antimony,
cadmium, molybdenum, arsenic and selenium had low MS and MS])
recoveries, and the RPD was greater than 20 percent for antimony. The
results were qualified as estimated biased low (IL) for these metals.
Manganese had low MSD recoveries, and the RPD was greater than the
control limit. The sample concentration for manganese Was greater than
four tunes the spike amount; therefore, the results were not qualified.
Lead had RPD results greater than the control limit; therefore, results
were quaiified (3) as estimated.

• Sample 0T3920SA was analyzed as an MSIMSD sample. Antimony,
cadmium, and selenium had low MS and MSD recoveries, and the RPD
was higher than the control limit for cadmium. The result was qualified
as estimated biased low (IL) for antimony, cadmium, and selenium. Zinc
had low MSD recovery, and the RPD was greater than 20 percent. The
associated sample result was qualified as estimated (3) for zinc.
Manganese and lead failed MS and MSJ) recoveries, and the RPD for
manganese, lead, and nickel were higher than the control limit. The
sample concentrations were greater than four times the spike amount;
therefore, the sample result was not qualified. Barium, chromium, and
copper had high MS and/or MSD recoveries, and the RPDs were greater
than 20 percent for barium and chromium. Positive results were qualified
as estimated biased high (JB) for these metals.
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Sample 0T3822SA was analyzed as an MSIMSD sample. Antimony, cadmium.
and molybdenum, arsenic, lead, and selenium had low MS and MSD recoveries.
and the RPD was higher than the control limit for antimony and lead. The result
was qualified as biased low (JL) for antimony, cadmium, molybdenum, arsenic,
lead, and selenium. Manganese failed MS and MSD recoveries, and the RPD for
manganese was higher than the control liniit. The sample concentrations were
greater than four times the spike amount; therefore, the sample result was not
qualified. Chromium and zinc had low MS recoveries, and the RPD was higher
than the control limit. The associated sample results were qualified as estimated
(J) for chromium and zinc.

Vplptiles Analyses

• Sample 0T3840SA was analyzed as an MSIMSD sample.
Tetrachloroethene had low MS and MSD recoveries. The associated
sample was qualified as estimated biased low (IL) for tetrachioroethene.

Semi-Volatiles Analyses

• Sample 0T3820SA was analyzed as an MS/MSD sample. Benzo(a)pyrene
had an RPD greater than QC limits. The associated sample was qualified

—

as estimated (J) for benzo(a)pyrene.

• Sample 0T3920SA was analyzed as an MSIMSD sample. 2,4-
dinitrotoluene had low MS and MS]) recoveries. Pentachiorophenol had
low MSD recovery, and the RPD was greater than the control limit. The
associated sample result was qualified as estimated biased low (IL) for
2,4-dinitrotoluene and pentachlorophenol.

• Sample 0T3840SA was analyzed as an MSIMSD sample. 2,4-
Dinitrotoluene had low MS and MSD recoveries, and was qualified (IL).
Pyrene had high MS and MSD recoveries and was qualified (JH).

2.3.4.6 Post Digestion Spikes - Post digestion spikes were analyzed to assess the effect of the

sample matrix on the measurement system. Post digestion spike results were within QC ranges

with the exception of the following:

3517-3209.31 2-23



Metals Analyses

Samples 0T3827SA, 0T3840SA, 0T3824SA, 0T3903SA, 0T3821SA,
0T3841SA, 0T3835SA, 0T3833SA, 0T3846SA, 0T3848SA,
0T3828SA, FDUP-OS, 0T3829SA, 0T3826SA, 0T3839SA, 0T3849SA,
0T3837SA, 0T3838SA, 0T3831SA, OT3S19SA, OT3SO1SA,
0T3818SA, 0T3817SA, 0T3808SA, 0T3804SA, 0T3904SA,
0T3914SA, 0T3921SA, 0T3924SA, 0T3919SA, and 0T3923SA had
post digestion spike values less than 85 percent for selenium. The
associated sample results were qualified as estimated biased low (IL) for
selenium.

• Sample 0T3826SA had a post digestion spike value less than 85 percent for
arsenic. The associated sample result was qualified as estimated biased low (JL)
for arsenic.

• Samples 0T3903SA, 0T3823SA, 0T3916SA, and Purge H20 had post
digestion spike values greater than 115 percent for lead. The associated
positive sample results were qualified as estimated biased high (iii) for
lead.

• Sample 0T3851SA had post digestion spike values greater than 115
percent for selenium. The associated sample results were nondetect;
therefore, no data were qualified.

• Samples 0T3912SA, 0T3915SA, 0T3926SA, 0T3925SA, and FDUP-07
— had post digestion spike values greater than 115 percent for arsenic. The

associated positive sample results were qualified as estimated biased high
(JH) for arsenic. Sample 0T3912SA was not qualified for arsenic because
results were nondetect.

2.3.4.7 Holding Times and Preservation - The holding times were met for afl pammeters for

the soil samples. The trip blank collected October 24, 1995, was analyzed twice. The

laboratory ran method SW-8240 within the holding time; however, method SW-826C) was

requested. When the engr was recognized, the laboratory reanalyzed the trip blank using

method SW-8260, eight days outside of holding time. The results of the initial analysis satisified

the data requirements for trip blank analysis, therefore, only the SW-8240 results were used.

Project-required quantitation limits were met based on the laboratory reporting results below the

PQL.
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2.3.4.8 Surrogate and Internal Standard Analysis Results - Internal and surrogate standard

recoveries were used to indicate acceptable extraction and analytical performance for each

sample. Corrective actions initiated by the laboratory included re-extraction/reanalysis of

samples exhibiting poor surrogate recovery and internal standard failures, unless failure was due

to dilution. Sample results were qualified if corrective action was unsuccessful in improving the

recoveries, or holding time constraints did not allow for re-extraction/reanalysis of a sample.

Surrogate failures resulted in the qualification of sample results based on the observed bias.

High surrogate recoveries resulted in qualification of associated positive sample results as

estimated, biased high (JH). Low surrogate recoveries resulted in qualification of all associated

positive and nondetect sample results as estimated, biased low (IL). If a sample required

dilution and the surrogate recoveries were affected, data qualification for surrogate failure was

considered unnecessary.

Internal standard failure resulted in the qualification of associated compounds as estimated (J).

Extremely low recoveries (less than ten percent) resulted in rejection (R) of assocaited

compounds. All surrogate and internal standards were within control limits with the exception

of the following:

Semi-Volatiles Analyses

Surrogate recoveries for 2-fluorophenol and phenol were outside of control
limits for sample OT38O1SA, due to a required 10 times dilution;
therefore, no results were qualified.

• Samples 0T38155A, 0T3802SA, OT38O6SA, 0T3813SA, OT3BO9SA,
0T3904SA, and 0T3901SA had low recoveries for one or both of the
internal standards chrysene-d12 and perylene-d12. Sample 0T3815SA
also had low recovery for the internal standard phenanthrene-dlO. All
samples were reanalyzed with similar results. The analytes associated
with the low internal standards were qualified as estimated (J) for the
above samples.

• Surrogate recoveries for 2-fluorobiphenyl, phenol-d6, nitmbenzene-dS,
and 2,4,6-tribromophenol were outside of control limits for sample
0T3912SA, due to a required 50 times dilution; therefore, no results were
qualified.
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• Surrogate recoveries for 2-fluorophenol and phenol-d6 were outside of
control limits for sample OT38OISA, due to a required 10 times dilution.
No results were qualified.

• Samples 0T3928SA, FDUP-07, 0T3920SA, 0T3926SA, 0T3925SA,
FDtJP-08, and 0T3914SA had low recoveries for the internal standard
cluysene-d12 and perylene-d12. All samples were reanalyzed with similar
results. Only 0T3928SA improved upon reanalysis with only perylene-
d12 remaining below the internal standard lange. The analytes associated
with the low internal standards were qualified as estimated (J) for the
above samples.

• Samples 0T3921SA and 0T3924SA had low recoveries for one or both
of the internal standards chrysene-d12 and perylene-d12. The samples
were reanalyzed with similar results. The analytes associated with the low
internal standards were qualified as estimated (3) for the above samples.

PesticidesIPCB Analyses

• Surrogate recoveries for DBC were low on one or both columns for
several 0T39 samples. The TCMX surrogate recoveries reported for
these samples were within control limits; therefore, no results were
qualified.

— 2.3.4.9 Field Duplicates - Field duplicate samples were analyzed to assess sampling precision

for the analytes detected. The results of the field duplicate analyses and the corresponding RPDs

are presented in Table 2-3 and Table 2-4. The RPD criterion for sample results greater than

five times the quantitation limit was less than 30 percent. For sample results less than five times

the quantitation limit, the difference between the two results should be less than two times the

PQL. Sample results exceeding these criteria were qualified as estimated (J). All results for

field duplicates met the criteria with the exception of the following:
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Metals Analyses

• Sample 0T381 iSA and its duplicate FDrJP-01 had an RPD greater than
30 percent for calcium and zinc, and nickel failed the difference criteria.
The sample and FDUP-0l were qualified "J" for these metals.

• Sample OT3S21SA and its duplicate FDUP-02 had an RPD greater than
30 percent for barium and magnesium, and sodium failed the difference
criteria. The sample and FDTJP-02 were qualified "J' for these metals.

• Sample 0T3831SA and its duplicate FDUP-03 exceeded the difference
criteria for selenium. FDUP-03 was qualified "I" for this metal. Sample
0T3831SA was previously qualified "JL' for selenium based on low post
digestion spike recovery.

• Sample 0T3942SA and its duplicate FDtJP-04 had an RPD greater than 30
percent for aluminum, iron, manganese, potassium, and zinc. Beryllium and
sodium failed the difference criteria. The sample and FDtJP-04 were qualified
"F' for these metals.

• Sample 0T3848SA and its duplicate FDUP-05 had an RPD greater than
30 percent for arsenic. The sample and FDtJP-05 were qualified "J" for
arsenic.

• Sample 0T391 iSA and its duplicate FDUP-06 exceeded the difference criteria for
beryllium and chromium. The sample and FDUP-06 were qualified "3" for these
metals.

• Sample 0T3928SA and its duplicate FDUP-07 had an RPD greater than
30 percent for arsenic, iron, nickel, zinc and lead. Chromium failed the
difference criteria. The sample and FDIJP-07 were qualified "F' for these
metals.

• Sample 0T3925SA and its duplicate FDUP-08 had an RPD greater than 30
percent for zinc. The sample and FDUP-08 were qualified "3" for zinc.

Percent Moisture

• Sample 0T3842SA and its duplicate FDUP-04 had an RPD greater than
30 percent for percent moisture. The sample and FDUP-04 were qualified
"3' for percent moisture.

3517-3209.31 2-37
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Volatiles Analyses

• Sample 0T3925SA and its duplicate FDIJP-08 failed difference cnteria for
toluene. The sample and FDUP-08 were qualified "3" for this constituent.

PesticideslPCB Analyses

• Sample 0T3928SA and its duplicate FDtJP-07 failed difference criteria for
4,4'-DDD, 4,4'-DDE, 4,4'-DDT, and chiordane. The sample and FDUP-
07 were qualified "3" for these constituents.

2.3.4.10 Field Blanks - Trip blanks were analyzed to assess sample contamination that may

have occurred during shipping. Equipment blanks and ambient blanks were analyzed to assess

sample contamination that may have occurred during sample collection. Table 2-5 presents the
—

results of equipment blanks and ambient blanks. Table 2-6 presents the results of the trip blanks

—
associated with two shipments of samples to be analyzed for volatile organics. Associated

positive sample results may be attributable to blank contamination if the concentrations were less

than or equal to five times the blank concentration or, for certain common laboratory

contaminants, ten times the blank contamination. Sample results attributable to blank

contamination were qualified as estimated (JB). Field blank results were nondetect with the

exception of the following:

Metals Analyses - Equipment Blanks

—

• Equipment blank, EQB-l collected on 10122/95, contained 0.135 mg/L of
aluminum, 0.250 mg/L of calcium, and 0.014 mg/L of zinc. All
associated sample results for these metals were greater than five times
blank concentrations; therefore, no results were qualified.

• Equipment blank, EQB-2 collected on 10/23/95, contained 0.120 mgIL of
aluminum, 0.203 mg/L of calcium, and 0.013 mg/L of zinc. All

— associated sample results for these metals were greater than five times the
blank concentration; therefore, no results were qualified.
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i.

Equipment blank, EQB-3 collected on 10124/95, contained 0.064 mg/L of
aluminum, 0.386 mg/L of calcium, 0.568 mgfL of sodium, and 0.006
mg/L of zinc. Associated sample results for aluminum, calcium, and zinc

were greater than five times the blank concentration; therefore, no results

were qualified. All associated positive sample results less than five times
the blank concentration for sodium (284 mg/kg) were qualified (JB) based
on blank contamination.

Volatiles Analyses - Equipment Blanks

Equipment blanks, EQB-1 and EQB-2, contained chloroform at
concentrations of 0.549 j.g/L and 0.517 ,igIL, respectively. All associated
sample results for chloroform were nondetect; therefore, no results were
qualified.

Volatiles Analyses - Ambient Blank

Ambient blank, AMBL-1 collected on 10/23/95, contained 0.570 .ig1L of
chloroform. All associated sample results for chloroform were nondetect;
therefore, no results were qualified.

2.3.4.11 Interferences - The results for chiordane reported in samples 0T3909SA and

0T3916SA were rejected (R) due to interferences resulting from the detection of Aroclors in

these samples.

2.3.4.12 Completeness - Field completeness is defined as the number of field samples collected

divided by the number of field samples planned. Field completeness was 100 percent for the

sampling event because all samples were collected as planned.

The overall completeness of sampling and analysis activities is defined as the amount of

acceptable data actually acquired divided by the total sample data planned. This calculation

combines the field completeness and the analytical completeness. The overall completeness for
—

the sampling event was 100 percent for all analytes with the exception of:

—
3517-3209.31 2-46
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• 2-chioroethyl vinyl ether completeness was 96 percent for the GMY and
71 percent for the AMS as a result of rejected data due to failure to meet
calibration criteria.

• Hexachiorocyclopentadiene completeness was 86 percent for GMY based
—

on spike recovery failure in the laboratory control spike.

• Chiordane completeness was 93 percent for the GMY.

All analytical parameters met the 90 percent completeness goal for this project except 2-

chioroethyl vinyl ether at the AMS and hexachiorocyclopentadiene at the GMY.

3517-3209.31 2-47
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3.0 ANALYTICAL RESULTS

The following sections present a summary of the analytical chemistry results of soil samples

collected at the Aerospace Museum Site and the Grounds Maintenance Yard at the Naval Air

Station Fort Worth, Joint Reserve Base, Carswell Field. The analytical data summary tables are

presented in Appendix C. The positive analytical results for each site are presented in tables and

figures in the following sections, along with a discussion of the constituents detected at the two

Sites.

3. AEROSPACE MUSEUM SITE

The fob g section discusses the chemical constituents detected in soil samples collected from

the Aerospa Museum Site. Forty-nine soil samples, two background samples, and five field

duplicate saxnpl were collected. The positive analytical results are presented in Table 3-1.

This table also mdi es which results were reported at concentrations exceeding the TNRCC

Medium Specific Con tration (MSC) value for organic constituents, or the maximum

background concentration MSC value, for metal constituents. Constituents for which MSC

criteria apply are also depicted the associated figures to aid in the interpretation of the data.

3.1.1 Background Levels

Site-specific background levels of metals are b on the results from samples collected from

two background locations adjacent to the site, S5OSA, located south of the site, and

0T3851SA, located north of the site (Figure 2-1). Sam data were compared to the maximum

values obtained from the background samples. The seco background sample was used

when the maximum background concentrations were greater th the concentrations reported at

the site. This occurred for three metals, lead, nickel and zinc, appeared elevated in both

background samples, indicating that the background locations may t be representative of
—

background conditions.

3517-3209.31 3-1
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—

• Sodium results exceeded the maximum background concen n of 135
mg/kg at 13 of 49 sample locations. The maxim concentration
reported was 426 mg/kg at 0T3840SA, located on southeast edge of
the site.

• Vanadium results exceeded the m background concentration of
14.5 mg/kg at 39 of 49 sample 1 ons. The maximum concenttation
reported was 28.5 mg/kg at 829SA, located on the east edge of the
site.

• Zinc results e ed the maximum background concentration of 110
mg/kg at 49 sample locations. Results exceeded the secondary
bac d concentration of 43.1 mg/kg at 22 of 49 locations. The

urn concentration reported was 204 mg/kg at 0T3848SA, located
on the southwest edge of the site.

3.2 GROUNDS MAINTENANCE YARD

The following section discusses the chemical constituents detected in soil samples collected from

the Grounds Maintenance Yard. Twenty-eight soil samples, two background samples, and three

field duplicate samples were collected. The positive analytical results are presented in

Table 3-2. This table also indicates which results were reported at concentrations exceeding the

TNRCC MSC value for organic constituents, or the maximum background concentration and

MSC value, for metal constituents. Constituents for which MSC criteria apply are also depicted

on the associated figures to aid in the interpretation of the data.

3.2.1 Background Levels

Site-specific background levels of metals were determined from samples collected from two

background locations adjacent to the site, OT39O1SA, located to the south, and 0T3902SA,

located to the north (Figure 2-2). Sample data were compared to the maximum values obtained

from the background samples. The secondary background sample was used when the maximum

background concentrations were greater than the concentrations reported at the site. This

occurred for four metals, beryllium, iron, nickel, and potassium. Both background samples

3517-3209.31 3-27
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appeared to contain high concentrations of aluminum and vanadium, indicating that the

background locations may not be representative of background conditions.

A high degree of variability was observed between the concentrations reported for several metals

in the two site-specific background samples. Based on this observation, the background

concentrations used for data comparison in the following section may not be representative of

basewide background concentrations.

3.2.2 Data Summary

The analytical results for the Grounds Maintenance Yard are discussed by chemical class below.

Volatile Organic Compounds - Acetone, 2-butanone (MEK), carbon disulfide, methylene

chloride, tetrach.loroethene, toluene, and xylenes were detected in soil samples collected at this

site. With the exception of toluene, volatile constituents were not detected in the background

samples. Background sample OT39O1SA contained 0.00503 mg/kg toluene which was less than

the PQL. Toluene was detected in 21 of 28 samples analyzed as depicted in Figure 3-11,

however 14 results were reported at concentrations less than the PQL. The maximum

concentration of toluene detected was 0.0336 mg/kg at 0T3925SA. Other volatile constituents

detected include the following:

• Acetone was detected at three locations, 0T3912SA, 0T3917SA, and
0T3920SA with a maximum concentration of 0.107 mg/kg at 0T3917SA.
These locations are adjacent to the mower storage shed and concrete
containment pad.

• 2-Butanone was detected at two locations, 0T3917SA and 0T3920SA with
a maximum concentration of 0.0266 mg/kg at 0T3917SA. These
locations are adjacent to the mower storage shed and concrete containment
pad.

• Carbon disulfide was detected at one location 0T3908SA, on the east edge
of the site, at a concentration of 0.00061 mg/kg.
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• Methylene chloride was detected at five loations with a maximum
concenuation of 0.0271 mg/kg at 0T3921SA, located in the central
portion of the site.

• Tetrachioroethene was detected at two locations, 0T3918SA and
0T3930SA. The maximum sample concentration reported was 0.00358
mg/kg at 0T3930SA, located adjacent to the office on the southwest edge
of the site.

• Xylenes were detected at one location, 0T3917SA, at a concentration of
0.00296 mg/kg, which was below the PQL. This location is adjacent to
the mower storage shed.

Semi-Volatile Organic Compounds - Semi-volatile constiwents detected in soil samples include

2-methylnaphthalene, acenaphthene, anthiacene, benz(a)anthracene, benzo(a)pyrene,

benzo(b)fluoranthene, benzo(g ,h,i)perylene, benzo(k)fluoranthene, butyl benzyl phthalate,

chrysene, di-n-butylphthalate, diinethylphthalate, dibenz(a,h)anthiacene, fluoranthene, fluorene,

indeno(1 ,2,3-cd)pyrene, naphthalene, phenanthrene, pyrene, and bis(2-ethylhexyl)phthalate.

Semi-volatiles were not detected in the background surface soil samples with the exception of

di-n-butylphthalate detected at 0.0276 mg/kg, which was below the PQL, in sample OT39OISA.

—

PAHs were detected at 15 of 28 sample locations as depicted in Figure 3-12. The highest

concntrations of PAHs encournered were collected from samples collected adjacent to the

concrete containment pad and along the east edge of the site. The maximum concentration of

total PAHs reported was 41.01 mg/kg, at 0T3905SA.

Phthalates were detected in several soil samples, however di-n-butylphthalate was detected only

at concentrations below the PQL. Butyl benzyl phthalate was detected above the PQL in one

sample, 0T3916SA, at a concentration of 2.60 mg/kg. Bis(2-ethylhexyl)phthalate was detected

above the PQL at two locations, 0T3905SA and 0T391 8SA, at concentrations of 2.35mg/kg

and 0.494 mg/kg, respectively. 0T3905SA is located on the east edge of the site.

—
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Pesticide/PCBs - Pesticides and PCBs detected in soil samples include 4,4' -DDT, 4.4' -DDD,

4,4'-DDE, Aroclor 1254, chiordane, dieldrin, hept.achlorepoxide, and methoxychior. Pesticides

and PCBs were not detected in either of the background soil samples. Pesticide/PCB

constituents axe depicted in Figure 3-13 and are discussed below:

¼
4,4'-DDT was detected at two locations, 0T3920SA and 0T3928SA, at
0.0134 mg/kg and 0.176 mg/kg, respectively. These locations are near
the concrete containment pad and the equipment bay. —

• 4,4'-DDD was detected at four locations, 0T391 iSA, 0T3920SA,
0T3926SA, and 0T3928SA. The maximum sample concentration
reported was 0.0342 mg/kg at 0T3928SA.

• 4,4'-DDE was detected at nine locations, with a maximum sample
concentration of 0.143 mg/kg at 0T3928SA.

• Aroclor 1254 was detected at two locations, 0T3909SA and 0T3916SA,
at 0.161 mg/kg and 0.181 mg/kg, respectively. These locations are in the
fenced electric substation.

• Chlordane was detected at 8 of 28 sample locations. The maximum
sample concentration reported was 0.110 mg/kg at OT 3920SA, near the
concrete containment pad.

• Dieldrin was detected at three locations, 0T3904SA, OT39IOSA, and
0T3926SA. The maximum sample concentration reported was 0.00331
mg/kg at 0T3926SA, near the west edge of the site.

• Heptachior epoxide was detected at one location, 0T3920SA, at a
concentration of 0.00175 mg/kg, below the PQL.

• Methoxychlor was detected at one location, 0T3928SA, at a concentration
of 0.0129 mg/kg, however this result was qualified as an estimated value
due to blank contamination.

Chlorinated Herbicides - Herbicides detected in soil samples include 2,4,5-IT (Silvex) and

MCPP. Herbicides were not detected in either of the background soil samples. Silvex was

detected in two samples, OT3911SA and 0T3917SA. at 0.00551 mg/kg and 0.00510 mg/kg,

3517-3209.31 3-42



1.

respectively. MCPP was detected in sample 0T3905SA mg/kg. Figure 3-14 depicts the

locations where herbicides were detected.

Metals - Metals detected in soil samples include aluminum, antimony, arsenic, barium,

beryllium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, molybdenum,

nickel, potassitim,sëlenium, sodium, vanadium, and zinc. All of the metal constituents reported

were detected at one or both background locations with the exception of antimony and selenium.

Aluminum, arsenic, barium, calcium, iron, lead, magnesium, manganese, nickel, potassium,

sodium, vanadium, and zinc were detected at concentrations above the PQL in both samples.

The following metals were detected at concentrations greater than the maximum background

concentration:

Aluminum results exceeded the maximum background concentration of
9,440 mg/kg at 2 of 28 sample locations. The maximum sample
concentration reported was 10,800 mg/kg at 0T3922SA.

• Antimony was detected at 10 of 28 sample locations as depicted in Figure
3-15. The maximum sample concentration reported was 3.17 mg/kg at
0T3922A. Antimony was not detected in either background sample.

• Arsenic results exceeded the maximum background concentration of 2.23
mg/kg at 6 of 28 sample locations as depicted in Figure 3-16. The
maximum sample concentration reported was 169 mg/kg at 0T3907SA on
the east edge of the site. Additional locations exceeding the background
concentration are distributed across the site.

• Barium results exceeded the maximum background concentration of 122
mg/kg at 20 of 28 sample locations. The maximum sample concentration
reported was 183 mg/kg at OT3911SA.

• Beryllium results exceeded the maximum background concentration of
0.634 mg/kg at 2 of 28 sample locations. Detections of beryllium were
reported at 8 of 28 locations, as depicted in Figure 3-17. The maximum
sample concentration reported was 1.81 mg/kg at 0T391 ISA. Seven of
eight detections were encountered on the south side of the site.
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• Calcium results exceeded the maximum background concentration of
106,000 mg/kg at 25 of 28 sample locations. The maxiinun sample
concentration reported was 296,000 mg/kg at 0T3906SA. Additional
locations exceeding the background concentration are distributed across
the site.

• Chromium results exceeded the maximum background concentration of
9.28 mg/kg at 12 of 28 sample locations as depicted in Figure 3-18. The
maximum sample concentration reported was 32.7 mg/kg at 0T3905SA
located on the east edge of the site.

• Cobalt results exceeded the maximum background concentration of 3.57
mgfkg at 3 of 28 sample locations, however all of the results were less
than the PQL.

• Copper results exceeded the maximum background concentration of 9.04
mg/kg at 13 of 28 sample locations. The maximum sample concentration
reported was 24.8 mg/kg at 0T3906SA located on the east edge of the
site. Many of the concentrations exceeding the background were reported
below the PQL.

• No iron results exceeded the maximum background concentration of
10,800 mg/kg reported at OT39O1SA. However, 6 of 28 sample locations
exceeded the secondary background concentration of 7,090 mg/kg reported
at 0T3902SA. The highest sample concentration reported was 9,630
mg/kg at 0T3928SA.

• Lead results exceeded the maximum background concentration of 12.4
mg/kg at 13 of 28 sample locations as depicted in Figure 3-19. The
maximum sample concentration reported was 86.0 mg/kg at 0T3928SA
located on the west edge of the site between the trailers. Additional
results exceeding background were identified at 0T3920SA near the
concrete containment pad, at 0T3905SA and 0T3907SA on the east edge
of the site, and at other locations distributed across the site.

• Magnesium results exceeded the maximum background concentration of
2,370 mg/kg at 5 of 28 sample locations. The maximum concentration
reported was 3,140 mg/kg at 0T3929SA located near the office.

• Manganese results exceeded the maximum background concentration of
334 mg/kg at 10 of 28 sample locations. The maximum concentration
reported was 493 mg/kg at 0T391 iSA located on the south side of the
site.
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Molybdenum results exceeded the maximum background concentration of
1.59 mg/kg at 7 of 28 sample locations, however many of the results were
less than the PQL. The maximum concentration reported was 2.31 mg/kg
at 0T3918SA, located on the south side of the site.

• Nickel results exceeded the maximum background concentration of 114
mg/kg reported at 0T3902SA, at 19 of 28 sample locations. Nicke'
exceeded the secondary background concentration of 8.72 mgfkg at 22 of
28 sample locations, as depicted in Figure 3-20. The maximum
concentration reported was 257 mg/kg at 0T391 iSA, located on the south
side of the site. Other locations exceeding background are distributed
across the site.

• One potassium result exceeded the maximum background concentration of
2,170 mg/kg reported at OT39O1SA. Potassium exceeded the secondary
background concentration of 1,480 mg/kg at 12 of 28 locations. The
highest reported concentration was 2,290 mg/kg at 0T3929SA.

• Selenium was detected at 12 locations, however several results were
reported below the PQL. The maximum concentration reported was 0.617
mg/kg at 0T3914SA, located in the central portion of the site. Selenium
was not detected in either background sample.

• Sodium results exceeded the maximum background concentration of 70.6
mg/kg at 27 of 28 sample locations, however 17 samples were qualified
as estimated due to blank contamination. The maximum concentration
reported was 550 mg/kg at 0T3917SA, located on the south side of the
site.

• None of the vanadium results exceeded the maximum background
concentration of 17.4 mg/kg at 0T3902SA, located on the north side of
the site.

• Zinc results exceeded the maximum background concentration of 44.2
mg/kg at 21 of 28 sample locations. The maximum concentration
reported was 122 mg/kg at OT3911SA, located on the south side of the
site.
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4.0 REGULATORY COMPARISON

The positive analytical results from the site investigation were compared to the appropriate Texas

Natural Resource Conservation Commission (TNRCC) regulatory standards. The selection of

regulatory standards was based on LAW's understanding of current land use and probable future

land use at the facility.

4.1 REGULATORY STANDARDS

The TNRCC published the final Risk Reduction Standards in the Texas Register and the

regulation was made effective June 29, 1993, (TNRCC, 1993). The standards were written for

the protection of human health and the environment from exposure to contaminant releases.

Under the Standards, closure of a contaminated area may be attained by applying Risk Reduction

Standard Number 1, 2, or 3. Risk Reduction Standard Number I involves clostire or

remediation to background, or to the practical quantitation limit (PQL), if the PQL is greater

than background. Standard Number 2 involves closure or remediation to health-based cleanup

levels or medium specific concentrations (MSCs). The TNRCC has published MSCs for soil

and ground water, for both industrial and residential land use. If industrial soil MSCs are used,

the responsible party must register specific information about the site in the registry of county

deeds, and future owners of the facility are required to undertake responsibility for post-closure

care. Risk Reduction Standard Number 3 includes a baseline risk assessment for the purpose

of assessing the potential risk to human health and the environment under existing site-specific

conditions.

The scope of this site investigation was developed to determine the presence of site contaminants

that may potentially impact human health through direct contact with surface soil, or through

contamination of ground water or surface water. The land use at the two sites investigated is

currently, and is expected to Continue tO be, industrial. Therefore, the industrial MSCs for soil

were used for both the SoillAir and Ingestion Standard (SAl-md) and the Soil-to-Ground Water

Cross-Media Protection Concentration (GWP-lnd). The lower of the two criteria for any
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detected constituent was used to determine whether a reported concentration exceeded the MSC

value under Standard Number 2.

were reported at concentrations exceeding both the site-specific background

discussed in Section 3.1, and MSC criteria. A site map depicting the

metals is presented in Figure 4-1.

Antimony wasported in one background sample at a concentration
greater than the value of 0.6 mg/kg. Ten samples were reported
with antimony concrations greater than background and the MSC
criteria.

Arsenic was reported at co:
3.27 mg/kg in three samples.

Barium was reported at a concentration
mg/kg in one sample.

• Beryllium was reported at concentrations greater
0.4 mg/kg in 25 samples.

• Cadmium was reported at concentrations greater than the
0.5 mg/kg in two samples.

3517-3209.31 4-2
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4.2 COMPARISON OF RESULTS TO REGULATORY STANDARDS

Background data were obtained for each of the two sites investigated in order to perform a

comparison of metals constituents detected at the sites to naturally occurring concentrations. For

metals occurring at concentrations exceeding background levels, results were also compared to

MSC values (Tables 3-1 and 3-2). Organic constituents were compared directly to MSC values.

When sample duplicate results were reported, the highest concentration was used for comparison

purposes. Any result qualified as estimated due to blank contamination (JB) was not included

in the sample data used for comparison.

—

4 Aerosoace Museum Site

concentrations,

concentrations of

ions greater than the MSC value of

Lter than the MSC value of 200

the MSC value of

value of



• Chromium was reported in one background sample at 10.8 mg/kg ter
than the MSC value of 10.0 mg/kg. Eighteen samples were ed with
chromium concentrations greater than the background le and MSC
value.

• Lead was reported in five samples at centrations exceeding the
secondary background sample and th C value of 1.5 mg/kg.

• Nickel was reported in t o samples at concentrations exceeding the
secondary background pie and the MSC value of 10.0 mg/kg.

All volatile and semi- tile organic constituents detected were compared directly to the

appropriate MS ucs. All sample results reported for organic constituents were less than the

MSCv

4.2.2 Grounds Maintenance Yard

Six metals were reported at concentrations exceeding both the site-specific background

concentrations, as discussed in Section 3.2, and MSC values. A site map depicting the

concentrations of these metals is presented in Figure 4-2.

—
• Antimony was detected in ten samples at concentrations exceeding the

MSC value of 0.6 mg/kg. Background samples were nondetect.

• Arsenic was detected in three samples at concentrations exceeding the
MSC value of 3.27 mg/kg.

• Beryllium was reported in eight samples at concentrations exceeding the
secondary background sample and the MSC value of 0.4 mg/kg.

— • Chromium was reported in nine samples at concentrations exceeding the
MSC value of 10.0 mg/kg.

— Lead was reported in thirteen samples at concentrations exceeding the
MSC value of 1.5 mg/kg.

— • Nickel was reported in twenty-one samples at concentrations exceeding the
secondary background sample and the MSC value of 10.0 mg/kg.
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All organic constituents detected, including pesticides/PCBs, herbicides, volatile organics. and

semi-volatile organics, were compared directly to the appropriate MSC criteria. The sample

results reported for all organic constituents were less than the MSC criteria with the following

exceptions: one sample contained bis(2-ethylhexyl)phthalate exceeding the MSC criterion of

2.04 mg/kg; one sample contained both 4,4'-DDT and 4,4'-DDE, each exceeding the MSC

criterion of 0.0841 mg/kg; one sample contained dieldrin exceeding the MSC criterion of

0.00179 mg/kg; and two samples contained Aroclor 1254 exceeding the MSC criterion of 0.05

mg/kg.
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5.0 CONCLUSIONS AND RECOMMMATLONS

5.1 SUMMARY OF FINDINGS

A summary of findings based on the results of the soil analyses performed during the site

investigations aie presented in the following sections.

5.1.1 Aerost,ace Museum Site

Soil les collected at the Aerospace Museum Site contained metals, volatile organic, and

semi-volat organic constituents. Toluene was detected in samples throughout the Site,

including bac und locations. The toluene results may be attributable to widespread ambient

contamination or boratory contamination; however, no contamination was detected in the

associated field or la tory QC blanks. Methylene chloride was detected at only one location

at the site. AJ.1 detection f volatile compounds were less than the MSC criteria.

Polynuclear aromatic hydrocarbo compounds were detected throughout the site, including the

background sample collected north o e site. The highest concentrations encountered were in

the northern area of the site adjacent to ers Branch. The presence of PAN constituents

coufd be the result of surficial spills of leum products, oils, or lubricants previously

documented at this site. None of the individual constituents exceeded the MSC criteria.

Phthalates were detected at concentrations less than MSC criteria. The presence of

phthalates at low levels may be due to the prevalence phthalate compounds in the

environment, and thus may be unrelated to previous site activitie

Samples collected from four locations exhibited maximum concentrations r multiple metals.

Chromium and copper concentrations were highest at location 0T380 ; aluminum,
— magnesium, and potassium concentrations were highest at location 0T3824SA; n, lead,

molybdenum, and sodium concentrations were highest at location 0T3840SA; and ony,
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arsenic, nickel, and zinc were highest at location 0T3848SA. These four locations are n e

site perimeter on the northeast, west, southwest, and southeast boundaries of the si cations

0T3801SA and 0T3840SA are adjacent to Farmers Branch, which flows the northern and

eastern boundary of the Site, and eventually empties into the We it of the Trinity River,

—

Of the 22 metal constituents detected at the site were reported at concentrations exceeding

background levels at one or more loca . Ofthese, the following eight metals also exceeded

MSC criteria: antimony, arse , um, beryllium, cadmium, chromium, lead, and,ickel.

However, the back data collected during this investigation may not be representative of

base-wide b und concentrations, as discussed in section 3.0. As a result, the fmdings for

me etected at the site are inconclusive.

5.1.2 Grounds Maintenance Yard

Soil samples collected at the Grounds Maintenance Yard contained metals, volatile organics,

semi-volatile organics, pesticides/PCBs, and chlorinated herbicides. Seven volatile constituents

were detected, including acetone, 2-butanone (MEK), carbon disulfide, methylene chloride,

tetrachioroethene, toluene, and xylenes. Toluene was detected in samples throughout the site,

including the two background locations. The toluene results may be attributable to widespread

ambient contamination or laboratory contamination; however, no contamination was detected in

the associated field or laboratory QC blanks. Methylene chloride was detected at five locations,

acetone was detected at three locations, 2-butanone and tetrachioroethene were detected at two

locations, and carbon disullide and xylenes were detected at one location. The presence of low

levels of volatile constituents may be related to solvent usage for the purpose of cleaning the

equipment stored at the site. All detections of volatile compounds were less than the MSC

criteria.

Polynuclear aromatic hydrocarbon compounds were detected throughout the site. However, the

highest concentrations occurred adjacent to the concrete containment pad and directly east

(downgradient) of that location. The presence of PAH constituents could be the result of
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surficial spills of petroleum products, oils, or lubricants associated with site activities. None of

the individual PAH constituents exceeded the MSC criteria.

All phthalates detected were at concentrations less than the MSC criteria except for bis(2-

ethy]hexyl)phthalate. The highest concentration detected was at a location near the eastern site
—

boundary. The source of this contamination is unknown; however, phthalates are commonly

occurring environmental contaminants.

Pesticides were detected at the site in areas where mixing and handling of these substances likely

occurred. Location 0T3928SA, between the trailers on the west side of the site, exhibited the

maximum concentrations of 4,4'-DDT, 4,4'-DDD, 4,4'-DDE, and methoxychior. Location

0T3920SA, adjacent to the concrete containment pad, exhibited the maximum concentration of

chiordane at the site. In addition, heptachior epoxide, 4,4'-DDT, and 4,4'-DDD were also

detected adjacent to the pad. PCBs were detected at two locations in a drainage feature

downgradient of the electric substation. Arochior 1254 concentrations were greater than the

MSC criteria at these locations. All pesticide concentrations were less than the MCS criteria

with the exception of 4,4'-DDT, 4,4'-DDE, and dieldrin.

The chlorinated herbicides Silvex and MCPP were detected at three locations at the site, but at

concentrations less than the MSC criteria. The presence of herbicides is consistent with the

historic use of the maintenance yard.

— Location 0T391 iSA, downgradient from both the concrete pads and the mower storage area,

exhibited the maximum concentrations for five metals: barium, beryllium, manganese, nickel,

and zinc. The presence of arsenc and lead at locations 0T3928SA and 0T3921SA, adjacent

to and downgradient of the pesticide storage area, could be related to pesticides also found at

these locations.

Of the 20 metal constituents detected at the site, 18 were reported at concentrations that

exceeded background levels at one or more locations. Of these, the following six metals also
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exceeded MSC criteria: antimony, arsenic, chromium, lead, and nickel. However, the

background data collected during this investigation may not be representative of base-wide

background concentrations, as discussed in Section 3.0. As a result, the fmdings for metals

detected at the site are inconclusive.

5.2 RECOMMENDATIONS

Based on the results of the investigations performed at the Aerospace Museum Site and Grounds

Maintenance Yard, LAW has prepared the following recommendations.

5.. Aero M m

Polyn aromatic hydrocarbons detected in the northern area of the
site adjacen armers Branch have not been fully delineated. LAW
recommends samp of Farmers Branch sediments to determine whether
PAH constituents pose a t to surface water. Additional soil sampling
may also be necessaiy to defme ertical extent of PAH contamination.

Metals data from this investigation were in usive because the data
from the two background samples do not appear t resentative of
true background levels when compared to metals concen reported
from the site. LAW recommends that the results of the planned b ide
background study be used to reevaluate this site for concentrations of
metals.

5.2.2 Grounds Maintenance Yard

• Volatile organic compounds, PAR compounds, and bis(2-
ethylhexyl)phthalate detected at the site have not been fully delineated.
LAW recommends additional soil sampling to fully delineate the
horizontal and vertical extent of these constituents.

• Pesticides/PCBs detected at the site have not been fully delineated. LAW
recommends additional sampling to determine the horizontal and vertical
extent of these constituents, PCBs may pose a risk due to off-site
migration via surface drainage features. LAW recommends containment
of run-off from the electric substation to reduce off-site migration, and
removal of the PCB source and cornaininated soils.
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L

Metals data from this investigation were1nnclusiVe because the data

from the two background samples do not appear to be representative of
true background levels when compared to metals concentrations reported
from the site. LAW recommends a base-wide background study of metals
in soil and a reevaluation of this site based on base-wide background
concentrations of metals.

—
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